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HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


- Kit orders and delivery information ...................... (616) 982-3411 
Credit=. 20. 8; Beale. neh. oe ae hid emcee ae (616) 982-3561 
Replacement Partsic sia acco scctele sivts ctsietre cle tere oaterotspna erate (616) 982-3571 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


R/G,Audios and Electromic | Organsi..- anaes ce cece. (616) 982-3310 
Amateur: Radio. <.... ccchbsc ls fotocttielei- seth ane toetopton siete us (616) 982-3296 
Test Equipment, Weather Instruments and 

Home. Clocks: s.joces cote) srarereaieey toe eyegsiecuice sys (616) 982-3315 
TeleviSiIONl..te.2- atts mca cievste Mee ctre che ire ncrehe ss afd ee (616) 982-3307 
Aircraft, Marine, Security, Scanners, Automotive, 

Appliances and General Froducts..................... (616) 982-3496 
GOmMPULeMs v2 siecccacavers o spspe se ein aio evertreraysraneters om ols (<Vevevenars orese-ays (616) 982-3309 


YOUR HEATHKIT 90 DAY LIMITED WARRANTY 


If you are not satisfied with our service - warranty or otherwise - or with our products, write directly to our Director of Customer 
Services, Heath Company, Benton Harbor, Michigan 49022. He will make certain your problems receive immediate, personal 
attention. 


Our attorney, who happens to be quite a kitbuilder himself, insists that we describe our warranty using all the necessary legal 
phrases in order to comply with the new warranty regulations. Fine. Here they are: 


For a period of ninety (90) days after purchase, Heath Company will replace or repair free of charge any parts that are defective 
either in materials or workmanship. You can obtain parts directly from Heath Company by writing us at the address below or by 
telephoning us at (616) 982-3571. And we'll pay shipping charges to get those parts to you — anywhere in the world. 


We warrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adjusted 
and used in accordance with our printed instructions, will meet published specifications. 


If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period through no 
fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit 
Electronic Center (units of Schlumberger Products Corporation), or any of our authorized overseas distributors. 


You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 
drop us a line or give us a call. Sorry, we cannot accept collect calls. 


Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools, 
incorrect assembly, misuse, fire, or by unauthorized modifications to or uses of our products for purposes other than as 
advertised. Our warranty does not include reimbursement for customer assembly or set-up time. 


This warranty covers only Heathkit products and is not extended to allied equipment or components used in conjunction with 
our products. We are not responsible for incidental or consequential damages. Some states do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. This warranty 
gives you specific legal rights, and you may also have other rights which vary from state to state. 


HEATH COMPANY 
BENTON HARBOR, MI. 49022 


Prices and specifications subject to change without notice. 
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INTRODUCTION 


The Heathkit Model HW-8 Transceiver is a solid-state, 
four-band ORP (low power) unit covering the CW portion of 
the eighty, forty, twenty, and fifteen meter amateur bands. 
The direct-conversion receiver features an RF _ stage, a 
balanced product detector, and an active audio filter with 


wide or narrow selectivity. 


Other features include diode band switching which is 
controlled by pushbuttons and a method of premixing the 
variable and heterodyne oscillator signals to provide the 
same dial read-out on all bands. This also provides excellent 
stability and a fixed frequency offset on all bands while you 


are transmitting. 


HEATHEIT® 


In addition to indicating Relative Power, the panel meter is 
used during alignment to assure proper adjustment of the 
transmitter tuned circuits. 


The HW-8 Transceiver may be operated from the Heathkit 
Accessory Power Supply Model HWA-7-1, an equivalent low 
impedance power supply, or from batteries. 


Refer to the “Kit Builders Guide” for complete information 
on unpacking, parts identification, tools, wiring, soldering, 
and step-by-step assembly procedures. 
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ASSEMBLY NOTES 


A separate ‘‘Illustration Booklet’’ contains illustrations — Inthe Schematic, 

(Pictorials, Details, etc.) that are too large for the Assembly 

Manual. The illustrations are arranged in Pictorial number — Inthe sections at the rear of the Manual. 

sequence. Place the Booklet in a convenient location and 

keep it with the Assembly Manual. . 
Before you start to assemble this kit, read the wiring, 

Each circuit part has its own component number (R2, C4, — <oidering, and step-by-step assembly information in the “Kit 


L3, etc.). Use these numbers when you want to identify the Builders Guiders 
same part in the various sections of the Manual. These 
numbers, which are especially useful if a part has to be 


laced, appear: ; ‘ nes : : 
Oe gE Resistors are identified by their value in ohms (2), kilohms 


; (k&2) or megohms (MQ) and by color code. 
— Inthe parts list, 


— At the beginning of each step where a component is 


installed, Capacitors are identified by their type (disc, Mylar”, 
electrolytic, tuning, trimmer, or polystyrene), and 
— Insome illustrations, capacitance value in uF or pF. 


“Registered DuPont Trademark. 
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SOLDERING INSTRUCTIONS 


Poor soldering accounts for about 90% of all kit building 
problems. The following photographs show examples of the 
types of bad solder connections that are the most common 
cause of trouble. If you locate any of these bad solder 
connections in your kit, correct them as instructed. Study 
this section carefully before you begin to assemble your kit. 


In this case, the solder was applied to the lead 
but did not flow onto the foil. To correct, 
reheat the connection. 


Here, solder has flowed along a lead and 
bridged to another foil. To correct, hold the 
circuit board above the soldering iron and 
reheat the solder. As the solder melts, it will 
flow down the iron. Then cut off the excess 
lead length. PROTECT YOUR EYES. 


Here, hot solder has been dropped onto the foil 
and the solder connected or bridged (or 
crossed) three foils. To correct, hold the circuit 
board above the soldering iron and reheat the 
solder. As the solder melts, it will flow down 
themMrOnsPROMmECI OUR EYES: 


NOTE: Solder that bridges two connections on 
the SAME FOIL is alright and should not be 
corrected. 


Keep the soldering iron tip clean by wiping it 
from time to time with a damp sponge or cloth. 
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A GOOD SOLDER CONNECTION 


SOLDER FLOWS OUTWARD 
AND GRADUALLY BLENDS 
WITH THE FOIL AND THE 


| 
| 
LEAD 
3 
| 
| 


I 
xo | 
Zz 
Lee es | 
“ee 
C5 SOLDERING | 
502 BRON 
3 POSITIONED | 
CORRECTLY 
| 


Heat both the lead and the circuit board foil at the same time. The | 
beider will flow onto the lead and the foil evenly and will then make | 
la good electrical connection between the lead and the foil. J 


BAD SOLDER CONNECTIONS 


SOLDER DOES NOT FLOW 

ONTO LEAD. A DARK ROSIN y 

BEAD SURROUNDS AND IN- BURNED? o> 
SULATES THE LEAD FROM Oe ihe. 2 

THE CONNECTION. 7/7,” SOLDERING 


Ya 


4 
(7 IRON 
FOIL Ve Sa POSITIONED 
ee INCORRECTLY 


VAAN 


When the lead is not heated sufficiently, the solder will not flow 
onto the lead as shown above. Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a 
connection as shown under ‘‘A Good Solder Connection.” 


—~————-——--——-—-- ---- --------- 7 


7 
A 
SOMO ERIING 
1 O-— RON 
/ POSITIONED 
INCORRECTLY 


SOLDER APPEARS TO FLOW pe 
NWARD AND SIT ON TOP Lane 
4 


OF THE FOIL. ee 
FOIL 4 


When the foil is not heated sufficiently, the solder will blob on the 
circuit board as shown above. Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a 
connection as shown under ‘‘A Good Solder Connection.” 
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CIRCUIT BOARD 


PARTS LIST 


Open the container marked PTS #1 and check each part 
against the following list. You will also be instructed to 
remove some of the other parts that are left in the carton. 
These parts will be referred to as the ‘‘Parts From Final 
Pack." Make a check (7) in the space provided as you 
identify each part. The illustrations show what the part 
looks like. Only the hardware is shown actual size. 


Some parts are packaged in containers with the part number 
marked on the outside. Except for the initial parts check, 
keep these parts in their containers so they can be easily 
identified when they are called for in the assembly steps. 


To order a replacement part, always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ‘‘Replacement Parts” inside the 
rear cover of this Manual. Your Warranty is located inside 
the front cover. For pricing information, refer to the 
separate ‘‘Heath Parts Price List.” 


KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
RESISTORS 


NOTE: Resistors may be packed in more than one envelope. All resistors 
are 1/2-watt, 10% tolerance (silver fourth band) unless otherwise stated. 


Ar (+ 7 472 (yellow-violet- 1-1 R13, R31, 
black) R54, R57, R59, 
He R62, R201 
Ail (¥) 10 100 22 (brown-black- 1-3 R14, R18, R28, 
brown) R39, R41, R42, 
R46, R51, R55, 
R96 
Al ah 1 22092 (red-red-brown) 1-45 R206 
Al WA 2 270 22 (red-violet- 1-42 R6, R49 
JS brown) 
AG ee) 5 470 2 (yellow-violet- 1-6 R33, R34, R35, 
of brown) R56 R93 
Al ( 1 82022 (gray-red-brown) 1-8 R11 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
re ee (cont’d.) 
( 1000 22 (brown-black- 1-9 R1, R2, R3, R4, 
red) R7, R8, R12, 
R36, R58, R61, 
R63, R65, R69, 


R76, R78, R82, 
R85, R88, R205 


Al y, ee 1200 22 (brown-red-red) 1-10 RQ 
a 2 27002 (red-violet-red) 1-13 R16, R17 


_ 


Al 
Nee 1 330022 (orange-orange- 1-14 R92 
ip red) 
Al ) 5 47002 (yellow-violet- 1-16 R53, R64, R66, ,)\) Dam 
yy red) R67, R202 
/ Xa 4 6800 {2 (blue-gray- 1-19 R79, R83, 
red) R86, R89 
Al Ve 4 10k (brown-black- 1-20 R15, R50, R71, 
Vp orange) R204 
ie 4 22kQ (red-red-orange) 1-22 R29, R37, R52, 
y), R95 
At te) 6 47k (yellow-violet- 1-25 R19, R44, R47, 
ef orange) R48, R75, R203 
Al (¥) 2 68 kQ2 (blue-gray- 1-60 R38, R94 
orange) 
Al ei 2 82k&2 (gray-red- 1-102 R21, R24 
df orange) 
Al (VW) 7 100 kQ (brown-black- 1-26 R5, R43, R45; 
yellow) R81, R84, R87, 
fh R91 
Al (wv) 2 470 kQ (yellow-violet- 1-33 R22, R23 
yellow) 
Al ih, 3. 1 MQ (brown-black- 1-35 R22 RATRO? 
J green) 
Ai { /, 1 2.2MQ (red-red-green) 1-37 R26 
Al ) 1 3.3 MQ (orange-orange- 1-38 R72 
/ green) 
Al (#) 2 10 MQ (brown-black- 1-40 R73, R74 
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KEY QTY. DESCRIPTION PART CIRCUIT 

No. No. Component No. 

CAPACITORS 

Mica 

B1 i) 1 24pF 20-77 C123 

B1 (W) 5 47pF 20-101 C71, C87, C88, 

ry. CIS"G121 

B1 eae 68 pF 20-76 C1, C4 

B1 ( 2 75pF 20-110 C18, C104 

B1 ( 6 100pF 20-102 C61, C68, C98, 

J4 C101, C107, C116 

B1 yy 3. 130pF 20-104 C84, C85, C118 

B1 iyi, 3  150pF 20-103 C66, C96, C108 

B1( Lg 1 200 pF 20-108 C105 

BT” ( “2 230 pF 20-111 C64, C82 

BT’ (“> 22 270pF 20-114 c94,C114 

BI ee 1? 330 pF 20-139 C78 

B1 ave 400 pF 20-116 C102 

ier. 1 470pF ‘ve 20-128 C81 

B1 Ze 680 pF 20-107 C77, C97 

Disc JP 

C107 ae 4 3.3pF 21-33 Ci22C54- 673. 
C127 

C1 (6 eet ee Bipk 21-157 C125 

C1 ae wie G6 pis 21-169 C55 

or rz 1 “68 pF 21-703 C47 

C1 re 2 10pF 21-3 C25,.C126 

Gta { qh o7 DF 21-716 C48 

Gi “/ 2 56 DF 21-160 C49, C51 

C1 ae 3  510pF 21-191 C44, C45, C46 

cr | 34.05 uF 1143 C2ICaeCeIcul: 
C134C1ARCI7 
G27 C22-028. 
C29, C43, C52, 
C56, C57, C58, 
C59, C62, C63, 
C65, C67, C69, 
C72, C75, C76, 
C79, C83, C86, 


exefe) (Oks, (Gu ze 
C119, C122, C128 or 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No No. Component No. 


Other Capacitors 
Ae 
D1 b/. 5 2uF electrolytic 25-123 C38, C42, C91, je? 


C201, C204 See 
C205 


D1 7, 1 25 uF electrolytic 25-96 
D2 yf 2  104yF electrolytic 25-115 C3397 LA : 
D3 Ws 3 100 pF electrolytic 25-117 C32, C41, C202 ED) 
pat 1.022 pF Mylar 27-63 C109 
D4 of 9  .1 uF Mylar 27-47 C26, C27, C31, 
C39, C74, C111, 

Jk Ctig0c143, C203 
D4 $ 1 .47 uF Mylar 27-86 C93 
D5 ( dt 2 1000 pF polystyrene 29-5 C36, C37 
D5 ( 2 1800 pF, (1.8n) poly- 29-4 C34, C35 

J styrene 
D6 4 1 4.7 pF ceramic 21-29 C53 
D7 We 3 4to 40 pF trimmer 31-54 C676 167619 
D7 es 9  8to 60 pF trimmer 31-52 ES, C78) 


C22, C24, C95, 
C99, C103, €106 


TRANSISTORS — INTEGRATED CIRCUITS (IC’s) 


NOTE: Transistors and IC’s are marked for identification in one of the 


following ways: 


— 


Part number. 


Ze Type number. (On integrated circuits this refers only to the 
numbers; the letters may be different or missing.) 
3 Part number and type number. 
4 Part number and a type number other than the one listed. 
D8 di 2  MPF105 transistor 417-169 Qi, Q2 as 
/ (JFET) < A 
Ber ( 6  MPS-A20 transistor 417-801 Q3, Q5, Q7, je GU 


DB ( 
Doe ( 1 40673 transistor 417-240 Q4 
(MFET) 


mA T- 


) 
iE Q12, Q14, Q201 
) 1 $2091 transistor 417-116 Q11 
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KEY QTY. DESCRIPTION PART CIRCUIT 

No. No. Component No. 
Transistors-Integrated Circuits (IC‘s) 

D10 ( 2 MPS6521 transistor 417-172 Q6, Q8 OR 

BRL Xe 1 2N4427 transistor 417-880 Q9g 

Di2e( 1 X29A829 transistor 417-201 Q13 

Dicnia) 1 MC1496G IC (inte- 442-96 IC1 

o/] grated circuit) 

D14 ( 1 LM3900 442-71 IC2 
CRYSTALS ! 
D15 (4 1 12.395 MHz 404-207 Y1 rT 

D15 (4 1~—«:15.895 MHz 404-208 Y2 

D15 (Av. 1~—« 22.895 MHz 404-209 Y3 
D15 Fh 1 29.895 MHz 404-210 Y4 
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CAUTION: Do not remove the coils or chokes from their envelopes until 


they are called for in a step. 
J 4 1.3 wH toroid coil 


E1 


E1 
E1 
E1 
Et 
E1 
E1 
E1 
E2 
E3 
E3 
E3 
E4 
E4 
ES 
ES 
ES 
E6 
7, 
E8 


Oh 


1 
: 


DESCRIPTION 


1000 2 control 
50 k©Q control 


1.8 WH toroid coil 
2.5 WH toroid coil 
4.2 wH toroid coil 
7.0 WH toroid coil 
9.0 WH toroid coil 
15.5 WH toroid coil 
27.5 WH toroid coil 
15.0 WH toroid coil 
1.8 WH toroid coil 
4.7 UH toroid coil 
13.0 WH toroid coil 
.83 LH coil 

1.47 BH coil 

4.0 yH coil 

1.3 WH coil 

8.0 LH coil 

5.0 WH coil 

26.0 WH choke 
350 pH choke 


PART 


No. 


10-936 
10-222 


40-1800 


40-1792 
40-1609 
40-1798 
40-1726 
40-1797 
40-1882 
40-1791 
40-1050 
40-1788 
40-1787 
40-1786 
40-1804 
40-1803 
40-1795 
40-1796 
40-1794 
40-1802 
45-62 
45-82 


Component No. 


CIRCUIT 


R77 
R68 


L8, L25, L33, 
L34 

E77 Uz4 
(3t, Ls? 
L6, L23 
L28, L29 
L22 

L5, L26 
27 
eigen 2 
L3,L4 
L2 

L1 
L19/L21 
L17/L18 
L14 
L15, L16 
L13 

L9 
RFC3 
RFC1, RFC2 
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KEY QTY. DESCRIPTION 
No. 


DIODES 


E9 (“4% 1. VR-9.1 zener 
E9 (QV 1 VR-36 zener 


Eo (3% 4. FH1100 


EQwen ot 23 “1N468 


EQ oe 1N4149 


MISCELLANEOUS 


E10 vA 1 Pushbutton switch 


assembly 
E11 (=— Relay 
eZ ( a] Heat sink 


1 

1 
E13 (—— 1 IC socket 
E14 (<7 1 Ferrite bead 


PART 


No. ~ 


56-19 
56-55 
56-87 


56-24 


56-56 


64-775 


69-47 
215-45 
434-298 
475-10 


Component No. 
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CIRCUIT 


NOTE: HEATH PART NUMBERS 
ARE STAMPED ON MOST DIODES. 


ZD1 
ZD2 
D12, D13, 14, 
D15 
D1, D2, D3, D4, 
D5, D6, D7, D8, 


D9, D11, 016, D17, 

D18,,019; D271, D31, 
D32, D33, D34, D35, 
D36, D37, D38 

D22, D23, D24, D25, 
D26, D27, D28, D29 


SW1, 
SW4 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. CD 


Miscellaneous (cont’d.) 


E15 (#) 3 Cable tie 354-5 
E16 (—% 4. 6-32x 1/4" screw 250-56 
E12 eA 3 6-32 nut 252-3 
ETS. —) 4 #6 lockwasher 254-1 
E19 (7) 1 6-32 x 1/2” spacer 965-23 


PARTS FROM FINAL PACK 


E20 (A 1 Nut starter 490-5 

E21 7 1 Angle bracket 204-1844 
(+ 11° Yellow wire 344-54 
(¥ 5’ 5-wire cable 347-39 
(a 6’ Shielded cable 343-15 
(-Y 1 Main circuit board 85-1748-5 
(ag 9 1 AF Amplifier circuit 85-1677-1 

board 

(—_¥ Solder 


-AINTED MATERIAL 


NOTE: Be sure you refer to the numbers on the blue and 
white label in any communications you may have about this 
kit with Heath Company. You may want to write the model 
and series numbers in the sample label for future 
convenience. 


(= 1 Blue and white label 391-34 
(SL 1 Parts Order Form 597-260 
(— 1 Kit Builders Guide 597-308 
fos 1 Manual (See front cover 


for part number.) 
fom.) 1. Technical letter ~ 597-1412 


391-34 
. HEATH) 
01849 
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STEP-BY-STEP ASSEMBLY 


STARTS 


Position the AF Amplifier circuit board as 
shown. Then perform the steps in the 


order listed. 


NOTE: When you install an electrolytic 
capacitor, always connect the lead at the 
positive (+) end of the capacitor to the 
Positive (+) marked point on the circuit 
board. 


NOTE: When you install the following 
transistor, line up the flat on the transistor 
with the outline of the flat on the circuit 
board. Then insert the E, B, and C leads of 
the transistor into the corresponding E, B, 
and C holes in the circuit board. Position 


the transistor 1/4’ above the circuit 
board, solder the leads to the foil, and cut 
off the excess lead lengths. 

FLAT 

SDE 


( ©0201: MPS-A20 transistor 
(#417-801). 


(C201 : 2 uF electrolytic. 


Solder the leads to the foil and cut 
off the excess lead lengths. 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. Dir ‘A; 


WIPE IT OFTEN git S= 
WITH A DAMP Seem 
SPONGE OR CLOTH. 


CONTINUE &. 


(M4 R206: 220 2 (red-red-brown). 


( C203: .1 uF Mylar. 


( R204: 10 kQ (brown-black-orange). 


( 202: 100 uF electrolytic. 

O —YY 4 (“7Solder the leads to the foil and cut 
—OY off the excess lead lengths. 

0 TA 4G 


WYtcé-;> Y (“Save two of the cut off resistor 
Ui: a 


leads. They will be used when you 


install jumper wires on the main 
circuit board. 
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FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN. += ae 
—_ 5 
WIPE IT OFTEN g=c*-SO= 
WITH A DAMP ema 
SPONGE OR CLOTH. ~- 


CONTINUE © 


CAUTION: When you perform the next 
step, be sure the lockwasher does not 
touch the adjacent foil. 


acy ae: 
YER EU 


(Seas golly ee 


NOTE: When you prepare the wires in the 
following steps, cut the wire to the length 
specified in the step and remove 1/4" of 
insulation from each end. Solder one end 
of each wire to the foil and cut off the 


excess wire lengths. 
eee 


( 2” yellow wire. 


(©) 2-3/4" yellow wire. 


3" yellow wire. 


NOTE: The hole marked “IN’’ on the 
circuit board will be used later. 


FOIL SIDE 
OF 
CIRCUIT BOARD 


erg Mount a 6-32 x 1/2” spacer on the 
foil side of the circuit board as 
shown above. 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


( \_Ynsoldered connections. 


( ee solder connections. 


( 


eels 


) 


Solder bridges between foii patterns. 


( Vien leads which could touch 
together. 


( A Transistors for the proper type and 
installation. 


Electrolytic capacitors for the 
correct position of the positive (+) 
lead. 


(io) 
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Set the circuit board aside until it is called 


for later. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


7 CONTINUE © 
NUMBER 


Position the main circuit board 
component side up as shown. Then 
perform the steps in the order listed. 


IDENTIFICATION 
DRAWING 


IMPORTANT: THE BANDED ENO OF DIODES CAN 
BE MARKED IN A NUMBER OF WAYS. 


LYS, 


BANDED END 
BE SURE YOU INSTALL EACH DIODE 
SO ITS BANDED END IS POSITIONED 
AS SHOWN IN THE PICTORIAL. 


Position the main circuit board foil-side-up 
as shown below. Then apply a thin coating 
of solder along the indicated edges of the 
circuit board. This will assure a good 
ground connection when the circuit board 
is mounted later. 


SOLDER 


(2 D2: VR-36 zener diode 
(#56-55). 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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FIDATHEITS 


START @ 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 

IRON TIP CLEAN. 


( #% Solder the leads to the foil and cut 
off the excess lead lengths. 


(«Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


PICTORIAL 2-2 
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7. four FH1100 diodes (#56-87). 
) 


Install javo 1N458 diodes (756-24) 
( D8 


( ) Solder the leads to the foil and cut 
off the excess lead lengths 


Oo Y, WA 34, 1 (INCHES) 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


Y7 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


CONTINUE © 


NOTE: Use the previously saved cut off 


resistor ‘eads when you _ install the 


following jumper wires. 
rai yellow wire at J 


( @*" yellow wire at J 


Install six 1N458 diodes (+56-24) 


( & DG. 


(9 D5 


( Di 


(ef D2. 


Pd 


( & Solder the leads to the foil and cut 
off the excess lead lengths 
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(“7 R58: 1000 2 (brown-black-red). 
VA R56: 470 2 (yellow-violet-brown). 


The steps performed in this Pictorial are in PART 
this area of the circuit board. NUMBER 


STARTS 
IDENTIFICATION 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST DRAWING 


KEEP THE SOLDERING 
IRON TIP CLEAN. 


WIPE IT OFTEN gs 


WITH A DAMP. &s¢ 
SPONGE OR CLOTH. ~ ‘CONTINUE © 


( WR67: 4700 2 (yellow-violet-red). 


R66: 4700 2 (yellow-violet-red). 


( R65: 1000 22 (brown-black-red). 


R59: 47 22 (yellow-violet-black). 


( 2“R62: 47 2 (yellow-violet-black). 


Vue ts ( ¢) R63: 1000 Q (brown-black-red). 


( \Aea: 1000 2 (brown-black-red). 
( R71: 10 k& (brown-black-orange). 


aoe Ce 
(WY R54: 47 Q (yellow-violet-black). ay aT => = 


( R61: 1000 2 (brown-black-red). 


(Xk“Solder the leads to the foil and cut 
off the excess lead lengths. 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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NOTES: 


You 


The steps performed in this Pictorial are in 
this area of the circuit board. 


install four trimmer 


capacitors on the circuit board in 
the following steps. Note that there 
are two different values of trimmers. 


Some of the trimmer lugs have two 
or more leaves. When you install the 
trimmer, make sure all of the lug 
leaves go through the circuit board. 


IT IS VERY IMPORTANT to solder 
the correct trimmer lug to the 
foil. One lug on each 
trimmer will be called the ground 
lug. This is the lug that is connected 
to the metal plate directly under the 
screw on the trimmer. 


correct 


SCREW 


YTHIS PLATE 
1S NOT 

DIRECTLY 
UNDER 

THE SCREW 


Make 


GROUND 
LUG 


sure that each trimmer 
capacitor is properly positioned and 
soldered to the foil. If a trimmer lug 
has more than one leaf, make sure 
all leaves are soldered. 


AAV es O tec: Gaile 
UNDER THE 
SCREW 


“\ 
GROUND 
TRIMMER LUG 


LEAVES 


YY 


IDENTIFICATION 
DRAWING 


ROUND 


f 
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CONTINUE 


NOTE: In the following steps, solder the 
lugs to the foil as you install each trimmer. 


(1 C95: 8-60 pF trimmer (#31-52). 


(<7 C99: 8-60 pF trimmer (#31-52). 


( C192: 8-60 pF trimmer (#31-52). 


( C106: 8-60 pF trimmer (#31-52). 
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The steps performed in this Pictorial are in 


this area of the circuit board. PART 


NUMBER 


START a IDENTIFICATION 
DRAWING 
CONNECTIONS. VOL | CONTINUE ~ Ea 


CONNECTIONS, YOU MUST 
KEEP THE SOLDERING ( & R78: 1000 2 (brown-black-red). 


WIPE IT OFTEN azz (4) R86: 6800 2 (blue-gray-red). 


WITH A DAMP &seRsrs 
oe oe CEOTn, ( “%) R92: 3300 2 (orange-orange-red). 


: 2 (bl -red). 
(if R79: 6800 2 (biue-gray-red) (47) R93: 470 Q (yellow-violet-brown). 
(7) R81: 100 kQ (brown-black-yellow). (€) R89: 6800 Q (blue-gray-red). 
: 6800 2 (blue-gray-red). 
R83: 6800 2 (blue-gray (4 R88: 1000 2 (brown-black-red). 
(NX R82: 1000 2 (brown-black-red). ( ) R44: 47 kQ (yellow-violet-orange). 
(“Ff R84: 100 kQ (brown-black-yellow). YW 
LL (“) R45: 100 kQ (brown-black-yellow). 
(AZ — | 


() R85: 1000 & (brown-black-red). GR: iG 


( 4+—R87: 100 kQ (brown-black-yellow). 


Solder the leads to the foil and cut 
off the excess lead lengths. 


(T Solder the leads to the foil and cut 


UZ 
off the excess lead lengths. =" Wg Cee 
sy © il ( Solder the leads to the foil and cut 


(~) R46: 100 Q (brown-black-brown). 


off the excess lead lengths. 


( R32: 1 MQ (brown-black-green). 


off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 
PART 
NUMBER 
IDENTIFICATION 
DRAWING 
STARTS 


( R76: 1000 2 (brown-black-red). 


: 
off the excess lead lengths. 
( R41: 100 2 (brown-black-brown), 


R37: 22 kX (red-red-orange). 3 ( 


( R35: 470 2 (yellow-violet-brown). 


Install four 1000 {2 (brown-black-red) 
resistors. 


———— 


(iy Solder the leads to the foil and cut 
off the excess lead lengths. 


AME 

a r= 
AM 
Nae ee el 
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CONTINUE & 


R77: 1000 £2 control (#10-936). 
Solder the lugs to the foil. 


(NXJAR74: 10 MQ (brown-black-blue). 
(Urge: 100 92 (brown-black-brown). 


(wrR73: 10 MQ (brown-black-blue). 
IRIE e100) iprown black rowal: 


e—Soider the leads to the foil and cut 


off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


CONTINUE? 


START @ IDENTIFICATION 


NOTE: To install an IC socket be sure ihe 
socket pins are straight. Then insert the 
socket pins and solder them to the foil. 


FOR GOOD SOLDER DRAWING 


CONNECTIONS, YOU MUST 
KEEP THE Bee MIS 


IRON TIP CLEAN. , as 
WIPE IT OFTEN ns 

WITH A DAMP ee 
SPONGE OR CLOTH. ~~ 


( 


) 


f} 


) Solder the leads to the foil and cut | ae —— 


R29: 22 kQQ (red-red-orange). 


R27: 1 M&2 (brown-black-green). 
At : eyed a 


R72: 3.3 MQ (orange-orange-green). | ae es a 14-pin IC socket at 1C2. 

R22: 470 kQ2 (yellow-violet-yellow). cma eee — W Ca - et R251 MS? (brown-black-green). 
—_ see Aa mead b eZ R23: 470 kQ 

mew . a ty Yj : (yellow-violet-yellow). 
——-. aaa Z oN 


R19: 47 kQ (yellow-violet-orange). 
R15: 10 k&82 (brown-black-orange), (R24 82 kQ (gray-red-orange) 


oO ee oa tacked), (QAR21- 82 kQ (gray-red-orange). 


( WRI 1200 22 (brown-red-red). 


R13: 47 Q (yellow-violet-black). 


R14: 100 2 (brown-black-brown). ( ¥B7: 1000 9 (brown-black-red) 


R12: 1000 2 (brown-black-red). ( WAG 270 2 (red-violet-brown). 


ia = 
R5: 100 kQ (b -black-yell 
Bice teen tend lang rtic | | ( URS (brown-black-yellow). 


(4% Solder the leads to the foil and cut 


(yu UU ee oi D (} VLA off the excess lead lengths 
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HEATHEIT® 


The steps performed in this Pictorial are in 


this area of the circuit board. 


FORTGOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. ~ Bek 


WIPE IT OFTEN pct: 
WITH A DAMP Se a 
SPONGE OR CLOTH. ~~ 


(<# C82: 230 pF mica. 
(=# C77: 680 pF mica. 


(“J C78: 330 pF mica. 


( «dé Solder the leads to the foil and cut 
off the excess lead lengths. 


NOTE: When you install disc capacitors, 
do not push the insulated portions of the 
leads into the circuit board holes. This 
could make it difficult to solder the leads 


ais: 
Ge aa INSULATION 
wa 


( d C85: 130 pF mica. 


C86: .05 pF disc. 


C96: 150 pF mica. 


( & C94: 270 pF mica. 


( Da C97: 680 pF mica. 


(OF solder the leads to the foil and cut 
off the excess lead lengths. 
4 


PART 
NUMBER 
IDENTIFICATION 
DRAWING 
e, 
: Se | 
WAN we) iO 
\ Ni | eS 
Ph { W- 
{_/ 
Y, 
( Ss 


ZO g 
VF 
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CONTINUED 


(A ci15: .05 uF disc. 


( C117: .05 uF disc. 
( C89: .05 uF disc. 


( YC119: .05 uF disc. 


( C76: .05 pF disc. 


( YW ces: 150 pF mica. 
( C122: .05 uF disc. 
( Ye C64: 230 pF mica. 


(Aoider the leads to the foil and cut 
off the excess lead lengths. 


(xg C67: .05 pF disc. 


C101: 100 pF mica. 


(C102: 400 pF mica. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


7) 


TART @& 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING _ 
IRON TIP CLEAN. --—-@ 


WIPE IT OFTEN ge Z =~ 


WITH A DAMP EESSSSe 
SPONGE OR CLOTH. ~~ 


( C65: .05 uF disc. 


( C72: .05 uF disc. 


(7 Solder the leads to the foil and cut 
off the excess lead lengths. 


( C47: 6.8 pF disc. 
~ 


(ff C75: .05 uF disc. 


l 


(7) C51: 56 pF disc. 
(4) C54: 3.3 pF disc. 
(A) C49: 56 pF disc. 
(A C48: 27 pF disc. 
(fA C53: 4.7 pF ceramic. 


(4 C55: 6 pF disc. 


i 


Solder the leads to the foil and cut 
off the excess lead lengths. 


— 


i GY. 
ie 
Wg 


PART 
NUMBER 
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IDENTIFICATION 
DRAWING 
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CONTINUED 


( & C125: 5 pF disc. 
(® C126: 10 pF disc. 
(™ C127: 3.3 pF disc. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


() C52: .05 pF disc. 
(*) C44: 510 pF disc. 


(4) C45: 510 pF disc. 


( C56: .05 pF disc. 


A) 


C46: 510 pF disc. 


( Y Solder the leads to the foil and cut 
off the excess lead lengths. 
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Gegrmarrrire 
The steps performed in this Pictorial are in 
this area of the circuit board 
Y 
START @S PART CONTINUEY 


NOTE: In the following four steps, be sure 
you position each capacitor so its shaded 
end is toward the banded end of the 
outline on the circuit board, as shown. 


SHADED 
END 


( #7 C43: .05 uF disc. NUMBER 
( 37C109: .022 F Mylar. Cie ache 


DRAWING 


NOTE: When you install an electrolytic 
capacitor, always connect the lead at the 
Positive (+) end of the capacitor to the 
Positive (+) marked point on the circuit 


board. 


(4) 

{> 
Vt J }- [\Y) 
( C42: 2 uF electrolytic. We 


7k 
Von 
+ 


altaya 


| 
( $°C57: .05 LF disc. 


(Solder the leads to the foil and cut 


off the excess lead lengths. ( Solder the leads to the foil and cut 
off the excess lead lengths. 


( — C23: .05 uF disc. 
(iF ce o5ur de. a eae sae 
A 2 
(©) C21: .05 pF disc. \ | AA, f 
| cs Ge , D (=F C18: 75 pF mica. 


(4) C17: .05 uF disc. 


(A Solder the leads to the foil and cut : 
off the excess lead lengths. x. 


( C13: .05 uF disc. 


(“"™"RFC1: 350 wH choke (#45-82). 
CAUTION: Bend the leads toward 
the slot in the core. 


( <E°C11: .05 uF disc. 


PICTORIAL 2-11 


(A Solder the leads to the foil and cut 
off the excess lead lengths. 
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START @S 


NOTE: When you install a transistor, line 
up the flat or tab on the transistor with 
the outline of the flat or tab on the circuit 
board. Then insert the leads in the 
corresponding holes in the circuit board. 
Position it 1/4’ above the circuit board; 
then solder the leads to the foil and cut 
off the excess lead lengths. 


CA. Q6: MPS-6521 
(#417-172). 


transistor 


Install two MPS-A20 transistors 


(#417-801). 


(oe Ob MPS-A20 transistor 


(#417-801). 


OB MPS-A20 
(#417-801). 


transistor 


(¥) Q2: MPF-105 transistor (4417-169). 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


ak Pas 
aes 


oe | 


ieee 
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CONTINUED 


NOTE: The indexed (pin 1) end of inline 
integrated circuits may be marked in a 
number of ways such as a notch, triangle, 
dot, the numeral 1, etc. 


NOTCH 


PIN 1 


SMALL 
INDENTATION OR 


PIN 1 PIN 1 
Be sure you install the IC so its indexed 
end is toward the index mark printed on 
the circuit board. 


Before you apply downward pressure to 
an IC, make sure each IC pin is centered in 
its proper socket hole. Handle IC’s with 
care as their pins are very easily bent. 


SOCINET 


(Ta C2 M2900 
(=442-71)., 


integrated circuit 


(<3. I1C1: MC1496G integrated circuit 
(=442-96). Line up the tab on the 
IC with the outline of the tab on the 
circuit board; then insert the leads in 
their respective holes, 1 through 10, 
on the circuit board. Solder the 
leads to the foil and cut off the 
excess lead lengths. 


LOCATING 
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GegueatHxire 

The steps performed in this Pictorial are in 

this area of the circuit board. 

PART 
NUMBER 
STARTS CONTINUED 
( Q12: MPS-A20 transistor NOTE: When you install an electrolytic 
(#417-801). capacitor, always connect the lead at the 


Positive (+) end of the capacitor to the 
Positive (+) marked point on the circuit 
board. 


i oe ONS X29A829 transistor 
(#417-201). 


IDENTIFICATION 
DRAWING 


PLUS 
SIGN 


( ) Q11: $2091 transistor (4417-116). 


FLAT 


( (Olen MPS6521 transistor 


(#417-172). 


C91: 2 uF electrolytic. 


( 4 Q9: 2N4427 transistor (£417-880). 


Place a ferrite bead on the B (base) 
lead. Then mount the transistor as =e a ee 
shown. a 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


START @ G 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING PART 
IRON TIP CLEAN. ~— g NUMBER 


WIPE IT OFTEN acct: SO 
WITH A DAMP Sse 
SPONGE OR CLOTH. ~~ 


IDENTIFICATION 


NOTE: When you install a coil in the DRAWING 


following steps, keep it within the outline 
on the circuit board. Solder the leads to 
the foil and cut off the excess lead lengths 
as each coil is installed. 


CONTINUED 


(9 L24: 1.8 uH coil (#40-1792). 
( om L25: 1.3 wH coil (#40-1800). 


(fF RFC2: 350 pH choke (#45-82). 
CAUTION: Bend the leads toward 
the slot in the core. 


9 wH coil (#40-1797) at L22. 


(A 4.2 uH coil (#40-1798) at L23. 


( 726 wH choke (#45-62) at RFCS. 
Bend the leads toward the slot as 
shown. 


(4 Place heat sink (#215-45) on 
transistor Q9 as shown. 


PWN 


(—\—TRAN'SISTOR 
An) Q9 


4 


(“7 131: 2.5 pH coil (#40-1609). 


( C93: .47 uF Mylar. 


{ Solder the leads to the foil and cut 
off the excess lead lengths. 


+ (126: 15.5 pH coil (#40-1882). 


(A 127: 27.5 wH coil (#40-1791). 
( # 129: 7 wH coil (#40-1726), 


(A 32: 2.5 pH coil (#40-1609). 


( Set.28: 7 wH coil (#40-1726). 
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STARTS a 


Kf ) Locate a 10 k§ (brown-black- 
orange) resistor, and coil #40-1794. 


The steps performed in this Pictorial are in 


ene med 
ABE ieosne gol ovis, rewing end this area of the circuit board. 


solder the 10 kQ2 resistor between 
the lugs of the coil. NOTE: Be sure 


you mount the resistor so the color Yj 
dot on the coil is positioned as 
shown. COIL 

#40-1794 PART 


NUMBER 


SOLDER SOLDER 
ity” 


CONTINUED 


L17/L18: 80/40 meter heterodyne 
oscillator coil (#40-1803). 


IDENTIFICATION 


COLOR DRAWING 
DOT 


) 


10KQ2 RESISTOR 
NOTES: 


1. In the following steps, be sure you 
Position the color dot on the coil 


ac oe) 
ge? Be 
toward the dot of the coil outline on 
the circuit board. ie 
Gates 7 
A yt 3} 


Solder the pins to the foil as you 


install each part. {+} 


L13/R50: Mount 
combination at L13. 


the coil-resistor 


( L19/L21: 20/15 meter heterodyne 


oscillator coil (#40-1804). 


at aa 
SO BULUS O bana hee Sar a 
é copes (} () ({] space on the circuit board. 
Wr fig 
7/5 (fhe: 
( Q4414: 4 wH coil (40-1795). ga Z-() a () 


( bets 1.3 wH coil (#40-1796). 


beanie 1.3 uH coil (#40-1796). 


( 


(“ST Be sure the shield cans of coils L17, 
118, L19, and L21 do not touch the 
leads of the resistors at the left side 
of the coils. If necessary, use a small 


L11: 15 wH toroid coil (#40-1050). 


(A719: 5 WH coil (£40-1802). 


screwdriver and very carefully press 
the bottom edge of each shield just 
far enough away from the resistor 
leads so they do not touch. 
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Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


START. 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN. “~~ Ave 
WIPE IT OFTEN cute 
WITH A DAMP RENE Re 
SPONGE OR CLOTH. ~~ 


NOTE: When you install a coil in the 
following steps, keep it within the coil 
outline on the circuit board. Solder the 


PART 
NUMBER 


IDENTIFICATION 


CONTINUE©Y 


NOTES: (cont’d.) 

4. Make sure that each trimmer 
Capacitor is properly positioned and 
soldered to the foil. If a trimmer lug 
has more than one leaf, make sure 


all leaves are soldered. 


leads to the foil and cut off the excess lead 
9 lengths. 


) me ater 
igs 


LEAVES 


pears | 
L8: 1.3 wH toroid coil (#40-1800). ~ 
i Gg 4h Uppers secre 


(©) L7: 1.8 wH toroid coil (#40-1792). = 
( ) C24: 8-60 pF trimmer (#31-52). 


SS 

) L6: 4.2 uH toroid coil (#40-1798). . () Cail es ( 47 C22: 8-60 pF trimmer (#31-52) 
= as ay 
sa NSC 


te You will install four trimmer = Y Cy. “a 
IP GGG oy ° a G ; 


capacitors on the circuit board in 


the following steps. Note that there | ZZ 


are two different values of trimmers. 


G G 


(_)_ €9-8-60 pF trimmer (#31-52). | 


2 Some of the trimmer lugs have two 
or more leaves. When you install the 
trimmers, make sure all of the lug 
leaves go through the circuit board. 


3: IT IS VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One lug on each 
trimmer will be called the ground 
lug (G). This is the lug that is 
connected to the metal plate 
directly under the screw on the 


trimmer. 
GROUND 
SCREW PLATE DIRECTLY ( 4F L4: 1.8 wH toroid coil (#40- 
LUG awe HH toroid coil (#40-1788). 
acy SCREW ( 4~L3: 1.8 UH toroid coil (#40-1788). 
Qo Pi 


SCREW 
ee, Ty L2: 4.7 UH toroid coil (#40-1787). 


y 


THIS PLATE iG PICTORIAL 2-16 ( 47 L1:43 yH toroid coil (#40-1786). 
1S NOT A = 

DURECTLY (7 Solder the lugs to the foil. 
hee GROUND ae m 


THE SCREW TRIMMER LUG 
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positive 


( C41: 100 uF electrolytic. 


(LL C32: 100 uF electrolytic. 


NOTE: When you install an electrolytic 
capacitor, always connect the lead at the 
(+) end of capacitor to the 
positive (+) marked point on the circuit 


Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION § | 
DRAWING 


== _,J 


SO 


Zi 


its 


<e) 


Oo na 
ee 
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PICTORIAL 2-17 


Page 35 


CONTINUED 


NOTE: tn the following five steps, solder 
the pins to the foil as you install each part. 


eT RY1: Relay (#69-47). CAUTION: 
Do not bend any of the mechanical 
parts on the relay. 


sp 


<I 


oI Y1: 12.395 
(#404-207). 


MHz crystal 


2 15.895 MHz crystal 
(#404-208). 

(Of Y3: 22.895 MHz crystal 
(#404-209). 

(i) RNG 29.895 MHz crystal 
(#404-210). 


Install eight .1 uF Mylar capacitors. 
i F74: 
7) 12. 


(7) C111. 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


Lal ir 
CUT eat 
PINS 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CEEANY ce 


WIPE IT OFTEN g-<*-SS- 
WITH A DAMP rere: 
SPONGE OR CLOTH.  ~- 


NOTE: There is a spring at one end of the 
pushbutton switch assembly. (See inset 
| drawing.) When you perform the next two 
steps, be sure you position the switch 
assembly so its spring end is toward your 


left as shown. 


( f Position the pushbutton switch 
assembly so its spring end is toward 


your left as shown in Detail 2-18A. 


( °) Very carefully cut the indicated pins 
off each of the four switches. Cut 
them as close as possible to the body 
of each switch. 


PICTORIAL 2-18 


(—f Start the pins into the circuit board 


GegrmarrEeire 


Turn the switch assembly over and 
line up the remaining pins with their 
respective holes in the circuit board. 


holes. Then the switch 
assembly tight against the circuit 
board. Also, make sure the assembly 
is parallel with the circuit board. 
Then turn the assembly over and 


solder two lugs on each end of the 


press 


switch assembly. Check the switch 


assembly to make sure it is straignt. 
If the assembly is straight, solder the 
other switch lugs. Cut off the excess 
lugs from the foil side of the board. 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


4 


Unsoldered connections 


( aa “Cold” solder connections 


( 77 Solder bridges between foil patterns. 


( y Protruding leads which could touch 
together. 


(ff 


Transistors for the proper type and 
installation. 

Electrolytic capacitors for the 
correct position of the positive (+) 
end. 


Diodes for the correct position of 
the banded end. 
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CIRCUIT BOARD WIRING 


NOTES: 


ih In the following steps, you will use the 5-wire cable 
supplied with the kit to prepare four multiwire cables. 
Each cable will be connected to the circuit boerd as 
soon as it is prepared. 


CAUTION: When you prepare a multiwire cable in the 
following steps, grip the cable securely when you remove 
insulation from one of the wires. This will prevent you from 
pulling one of the wires out of the cable. 


2 When you prepare the ends of the cable wires, cut 
each wire to the length indicated in the appropriate 
Detail and remove 1/4” of insulation from each end of 
each wire. Then twist the strands and apply a small 
amount of solder to the wire ends to hold the strands 
together. 


S)- Solder each wire to the foil as it is connected to the 
circuit board. Then cut off the excess wire lenqths. 


Refer to Pictorial 3-1 in the Illustration Booklet for the 
following steps. : 


(_ )—frefer to Detail 3-1A and prepare an 8” cable as 
shown. 


Connect the wires at the shorter prepared end of this cable 
to the following circuit board holes. 


( 47 White to hole NN. 
Vas Green to hole MM. 
( # Red to hole LL. 


og Black to hole KK. 


NOTE: In the following steps, (NS) means not to solder 
because another wire (or wires) will be added later. The 
letter S with a number, such as (S-2), means to solder the 
connection. The number that follows the letter S indicates 
the number of wires at that connection. 


(INCHES) 2 3 


woe 


Connect the wires at the free end of the 8” cable to the 
pushbutton switch assembly as follows. Wrap each wire 
around the pin so it makes a secure mechanical connection 
before you solder the wire to the pin. 


(—+ White to switch SW4 pin 9 (NS). 


(/) Green to switch SW3 pin 9 (NS). 


(-) Red to switch SW2 pin 9 (NS). 


( )-Black to switch SW1 pin 9 (NS), 


aye 


‘ 4" 
1/4" 
ee Bilis 


RED—S 


=a 
me 
WHT CUT OFF 
aoe BROWN WIRE 
(AS 
2-1] 2! 


eae 


BE CAREFUL YOU DO NOT CUT THE INNER LEADS 
WHEN YOU REMOVE THE OUTER INSULATION OF 
THE GAB ITE: 


SEE DIMENSION 
ON DETAILS 


REMOVE 1/4" OF INSULATION FROM THE ENDS OF 
THE WIRES. THEN APPLY A SMALL AMOUNT OF 
SOLDER TO THE END OF EACH WIRE TO HOLD THE 
FINE STRANDS TOGETHER. 


a ZOE 


Detail 3-1A 
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Detail 3-1B 


(_-) Refer to Detail 3-1B and prepare an 11-1/2" cable as 
shown, 


Connect the wires at the shorter prepared end of the cable 
to the following circuit board holes. 


(¢) Black to hole N. 


( Gre to hole P. 


( oe Green to hole Q. 


( white to hole R. 


At the other end of the cable, connect the wires to the 
pushbutton switch assembly as follows: 


( Y Black to SW1 pin 5 (S-1). 
( FA Red to SW2 pin 5 (S-1). 
( 1 Green to SW3 pin 5 (S-1). 


( 6 White to SW4 pin 5 (S-1). 


( Cut an 8-1/2" length off the remaining length of 
5-wire cable. Then carefully remove all of the outer 
insulation from the 8-1/2" length. These cable wires 
will be used in the following steps. 


(INCHES) 2 3 


NOTE: When you prepare a stranded wire, cut it to the 
length specified in the step and remove 1/4” of insulation 
from each end. Then twist the strands and apply a small 
amount of solder to the wire ends to hold the strands 
together. 


You may prefer to prepare wires ahead of time, as in the 
following step. The wires are listed in the order in which 
they are used. Save the remaining wires for use later. 


( 4 Prepare the following wires: 


2-1/2" white 
2-1/2" white 
2-1/2" green 


3-1/2” red 
5” black 
2-3/4" green 


KX) Connect a 2-1/2" white wire between circuit board 
holes 4 (S-1) and 4 (S-1). 


(#) Connect a 2-1/2’' white wire from switch SW4 pin 9 
(S-2) to circuit board hole 8 (S-1). 


(4) Connect a 2-1/2’ green wire from switch SW3 pin 9 
{S-2) to circuit board hole 7 (S-1). 


tT Connect a 3-1/2" red wire from switch SW2 pin 9 
(S-2) to circuit board hole 6 (S-1). 


( Connect a 5” black wire from switch SW1 pin 9 (S-2) 
to circuit board hole 5 (S-1). 


(J Connect a 2-3/4" green wire between circuit board 
holes 3 (S-1) and 3 (S-1). 


iT 


Position the cable wires connected to the pushbutton 
switch assembly down between the switch pins and 
against the body of the switches. Position the circuit 
board wires as shown on the Pictorial. 
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Detail 3-1C 


YY) Refer to Detail 3-1C and prepare a 16” cable. At one 
end of the cable, connect the wires to the following 
circuit board holes. 

( et Red to hole HH. 

(I Black to hole JJ. 


( hite to hole EE. 


The other end of the cable will be connected later. 


( Refer to Detail 3-1D and prepare an 11” cable. 


At the longer prepared end, connect the wires to the 
following circuit board holes. 


(AY White to hole PP. 
( Welack to hole CC. 


The green wire, and the wires at the other end of the cable, 
will be connected later. 


NOTES: 


1. When the hardware is called for in a step, only the 
screw size will be given. For instance, if 6-32 x 1/4” 
hardware is called for, it means to use a 6-32 x 1/4” 
screw, one or more #6 lockwashers, and a 6-32 nut. 
The Detail, inset drawing, or Pictorial referred to in 
the steps will show the proper number of lockwashers 
and the type of screw to use. 


2. Use the plastic nut starter supplied with the kit to 
hold and start 6-32 and 4-40 nuts on screws. 


cae Refer to the inset drawing on Pictorial 3-1 and mount 
an angle bracket (#204-1844) on the upper edge of 
the circuit board. Use 6-32 x 1/4"’ hardware at the 
three locations shown. Tighten the hardware only 
finger tight. 


+~Move the angle bracket as far as it will go away from 
the edge of the circuit board. Then tighten the screws. 
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Refer to Pictorial 3-2 in the Illustration Booklet for the 


following steps. 


( 4 Connect a 2-1/2” red wire between circuit board holes 
2 (S-1) and 2 (S-1). 


( 4-Tonnect a 3-1/2’ black wire between circuit board 
holes 1 (S-1) and 1 (S-1). 


NOTES: 


Us All of the shielded cables used in this kit will have 
their ends prepared and dimensioned as specified in 
Detail 3-2A. CAUTION: Hold each cable as shown 
when you prepare its ends. This will prevent you from 
pulling the inner lead out of the cable when you 
remove outer or inner insulation. 


Ze The step that directs you to prepare a shielded cable 
will specify its length. 
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Detail 3-2A 


(INCHES) 2 3 


(7 Refer to Detail 3-2A and prepare a 4” shielded cable. 


( ) At one end of this cable, connect the shield lead to 
hole S (S-1) and the inner lead to hole C (S-1). NOTE: 
These two holes are near the center of the circuit 
board. 


A At the other end of the cable, carefully cut off only 
the shield lead. Then connect the inner lead to hole H 
(S-1). 


(+) Refer to Detail 3-2A and prepare four 7” shielded 
cables. 


(_ ) At one end of a 7” shielded cable, wrap the inner lead 
around SW1 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 


NOTE: Be very careful when you connect the shielded 
cables in the following steps. Do not allow the shield wires 
to touch adjacent coil or switch lugs. Position the leads 
down between the coils; then carefully wrap the leads 
around the coil lugs. Solder the leads to the lugs and cut off 
the excess lead lengths. CAUTION: Use only enough heat 
and solder to make a good connection. 


( HOS. the free end of the 7” cable, wrap the shield lead 
around coil L1 lug 2 (S-1) and the inner lead around 
lug 1 (S-1). 


(<¥ At one end of another 7” cable, wrap the inner lead 
around SW2 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 


( ve the other end of the cable, wrap the shield lead 
around coil L2 lug 2 (S-1) and the inner lead around 


lug 1 (S-1). 

( At one end of another 7’ cable, wrap the inner lead 
around SW3 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 
a 


a 

(7) At the other end of the cable, wrap the shield lead 
around coil L3 lug 2 (S-1) and the inner lead around 
lug 1 (S-1). 
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™ At one end of another 7” cable, wrap the inner lead 
around SW4 pin 3 (S-1) and the shield lead around pin 
4 (NS). 


(\Q. At the other end of the cable, wrap the shield lead 
around L4 lug 2 (S-1) and the inner lead around lug 1 
(S-1). 


(—)—RéTer to Detail 3-2A and prepare a 5-1/2” shielded 
cable. 


( AT one end of the cable, wrap the inner lead around 
SW4 pin 2 (NS) and the shield lead around lug 4 (S-2). 
The other end of this cable will be connected later. 
oA 
(4 Refer to Detail 3-2A and prepare a 13-1/2” shielded 
cable. 


(« At one end of this cable, connect the shield lead to the 
indicated circuit board hole S (S-1) and the inner lead 
to hole M (S-1). The other end of this cable wi!l be 
connected later. 


wees to Detail 3-2A and prepare a 7” shielded cable. 


( We At one end of this cable, connect the shield lead to the 
other circuit board hole marked S (S-1) and the inner 
lead to hole L (S-1). The other end of this cable will 
be connected later. 


Refer to Pictorial 3-3 in the Illustration Booklet for the 
following steps. 


NOES: 


ie Use yellow hookup wire when you perform the 
following steps. After you connect a wire on the 
circuit board, solder the wire to the foil and cut off 
the excess wire lengths. 


Pap When you connect a wire to one of the pins of the 
pushbutton switch assembly, wrap the wire around the 
pin so it makes a secure mechanical connection before 
you apply any solder. 


( ) Prepare the following wires: 


81/2" 10” 
6-1/2" oa 
1-1/2” 4” 


Beil2s 2-1/2” 


( 4 Connect an 8-1/2” wire between circuit board holes J 
(S-1) and WW (S-1). 


(=< Connect a 6-1/2"’ wire between circuit board holes V 
(S-1) and V (S-1). 


mf Install a 1-1/2’’ wire at the location marked JUMPER. 
NOTE: Position this wire over R22, the 470 kQ 
(yellow-violet-yellow) resistor, as shown. 


( 2-Tonnect a 3-1/2” wire between circuit board holes U 
(S-1) and U (S-1). 


—— 


(Connect a 10” wire between circuit board holes K 
(S-1) and B (S-1). 


( Connect an 8” wire from circuit board hole XX (S-1) 
to switch SW1 pin 6 (NS). 


( “J” Connect a 4" wire from circuit board hole D (S-1) to 
switch SW4 pin 8 (NS). 


e") Connect a 2-1/2”’ wire from circuit board hole T (S-1) 
to SW4 pin 6 (NS). 


(<) Prepare the following yellow wires: 


vs AYRE = ee 
DY 21/2 ae 
Dy DE pxe He 


Connect wires between the pins of the pushbutton switch 
assembly as follows: 


( %) 2" yellow from SW1 pin 8 (S-1) to SW2 pin 8 (NS). 
(4) 2" yellow from SW2 pin 8 (S-2) to SW3 pin 8 (NS). 
(4) 2’ yellow from SW3 pin 8 (S-2) to SW4 pin 8 (S-2). 


(«) 2-1/2’ yellow from SW1 pin 6 (S-2) to SW2 pin 6 
(NS). 


( 2-1/2" yellow from SW2 pin 6 (S-2) to SW3 pin 6 
(NS). 2 


(~) 2-1/2" yellow from SW3 pin 6 (S-2) to SW4 pin 6 
(S-2). 
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oer 
( ( 2” yellow from SW4 pin 2 (S-2) to SW3 pin 2 (NS). ( a In a similar manner, use cable ties to securely tie 
/ together the wires and/or cables at E and F. 


( “) 2" yellow from SW3 pin 2 (S-2) to SW2 pin 2 (NS). 
A Position the wires on the circuit board as shown in the 


A 2” yellow from SW2 pin 2 (S-2) to SW1 pin 2 (S-1). Pictorial. 


( 4 Group together all of the wires and cables at D on the Livis completes the circuit board wiring. Shake out any loose 
Pictorial. Then refer to the inset drawing and, using a wire clippings or solder splashes. Recheck the circuit board 
cable tie as shown, tie all of the wires and cables for any solder bridges between adjacent foil patterns. Then 


tightly together. set the circuit board aside until it is called for later. 
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CHASSIS 


PARTS LIST 


Check the remaining parts against the following list. Make a 
check (\“) in the space provided as you identify each part. 
The illustrations show what the part looks like. Only the 
hardware is shown actual size. 


Some parts are packaged in containers with the part number 
marked on the outside. Except for the initial parts check, 
keep these parts in their containers so they can be easily 
identified when they are called for in the assembly steps. 


KEY OTY. DESCRIPTION PART 
No. No. 


RESISTORS-DIODES 


1000 (brown-black-red) 1-9 


resistor. 

ml (<a 1 47kQ (yellow-violet- 1-25 
orange) resistor. 

B24 2 100 Q, 2-watt (brown- 1-20-2 
black-brown) resistor 

Baa?) 1 1N458 diode 56-24 


HEATHEIT® 


To order a replacement part, always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ‘Replacement Parts” inside the 
rear cover of this Manual. Your Warranty is located inside 
the front cover. For pricing information, refer to the 
separate ‘Heath Parts Price List.” 


CIRCUIT 
Component No. 


R303, R304 
R305 
R306, R307 


D301 
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GegrPatTHEirTe 
KEY OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
CAPACITORS 
F4 (“) 1.05 pF disc capacitor 21-143 C304 Gy, 
Set 4) 1 .47 uF Mylar capacitor 27-86 C305 
Fe (7) 1 Preselector tuning’ 26-151 C301A/B Ny ia 

7p capacitor ee) oa 

Bren) 1 VFOtuningcapacitor 26-152 C302A/B a 
FS ( 4) 1 Loading capacitor 26-154 C303 


CONTROL-SWITCH 
FQ (4 1. 10 k22/1000 82 control 14-17 R301, R302, S301 


7 with switch 
F10 (“°) 1 Rotary switch 63-3 SW302 


CONNECTOR-PIN-JACK-PLUG 


Fill (4) 2 Male connector pin 432-72 

Ei 4 2 Female connector pin 432-73 

Fi3 (4 1 Chassis connector 432-94 

F14 ( 4 1 Cable connector 432-95 

F15 (*) 1 Antenna socket 434-107 J302 

ne. (%)) 2 Antenna plug 438-4 

Fi7 (A 2. Jack 436-20 J301, J303 
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KEY QTY. DESCRIPTION 
No. 
HARDWARE 
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PART CIRCUIT 
No. Component No. 


NOTE: The hardware may be in more than one packet. Open all the 
hardware packets before you check the hardware against the Parts List. 


# 4 Hardware 

Gh (me) 2 
G2aa () 2 
G3ir () 2 
G4>) (tr) 4 


# 6 Hardware 


G5 


G6 
G7 
—3 


G10 
G11 


G12 
G13 
G14 
G15 


Other Hardware 


G16 
17 
G18 
G19 
G20 
G21 


ee ee ee 


~—_~—_—~—- — 


BAO A 


11 
16 


- —- WH FO 


4-40 x 1/4" screw 
4-40 x 1/2” flat head 
screw 

4-40 nut 

#4 lockwasher 


6-32 x 1/8” round 
head screw 

6-32 x 1/8"’ setscrew 
6-32 x 3/16" screw 
6-32 x 1/4” screw 
6-32 x 1/4” flat head 
screw 

6-32 x 3/8” screw 
#6 x 1/4” sheet metal 
screw 

6-32 nut 

#6 lockwasher 
3/16" spacer 

#6 solder lug 


Control nut 

Control flat washer 
Fiber shoulder washer 
Control lockwasher 
Split bushing 

8-32 x 3/8"' setscrew 


250-52 
250-322 


252715 
254-9 


250-208 


250-33 
250-138 
250-56 
250-416 


250-89 
250-170 


@R m=O KG 


252-3 
254-1 
255-2 
25oaI 


or: 


252-7 
253-10 
253-16 
254-5 
455-11 
250-1193 
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KEY OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
METAL PARTS 
H1 pen 2 Cabinet shell 90-566-2 
H2 (J 1. Chassis 200-1229 
SES ag ee 1 Front panel 203-1665-1 
H4. 1 Rear panel 203-1710-2 
H5 (<%~ 1. Capacitor mounting 204-1845 
bracket 
KNOBS-DIAL-WINDOW 
H6 (7%) 1 Large knob 462-257 
H7 (4 4 Small knob 462-258 
HB (4% 1 Silver knob 462-293 
Ho) (A 1 Dial 464-65-2 
H1i0 (+ 1. Window 446-602-1 
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Ge gHEATHEIT® 
KEY QTY. DESCRIPTION 
No. 


MISCELLANEOUS 


H11 (yr 1 Vernier drive 
H12 (ef 1° Coil shield 
H13 (7 1° ‘Meter 
H14 boot 1. 3-lug terminal strip 
H15 (A 4 Plastic chassis nut 
Hi6s ( oe 1. Alignment tool, small 
ahiee Leg, 1 Alignment tool, large 
H1i8 («a 1 Metal blade 
H19 ("7 4 Plastic foot 

(J 5’ Red wire 

(3) 5’ Black wire 


PART 


No. 


100-1608 


206-502 
407-167 
431-10 
75-61 
490-109 
490-1 
205-778 
261-34 
344-3 
344-2 
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STEP-BY-STEP ASSEMBLY 


CONTROL NUT 


CONTROL NUT 
CONTROL FLAT 


WASHER 
CONTROL FIBER 
Ce WASHER 
INSIDE OF 
REAR PANEL 


ANTENNA 
SOCKET 


De SOLDER LUG 
S 
2 NR nut 


REAR PANEL PARTS MOUNTING 


Refer to Pictorial 4-1 for the following steps. 


(“) Install an antenna socket in hole BA with the 
hardware supplied with the socket. Position the lug as 
shown; then bend it away from the panel. CAUTION: 
Do not overtighten the hardware, as you could break 
the socket. 


( { Install a phone jack in hole BB with two fiber shoulder 
washers, a control flat washer, and a control nut. 
Position the jack as shown in the Pictorial. CAUTION: 
Be sure the shoulders of the fiber washers are properly 
seated in the panel before you tighten the hardware. 


4 Install a phone jack in hole BD with a control 
lockwasher, control flat washer, and control nut. 
Position the jack as shown in the Pictorial. Also, note 
the difference in position between this jack and jack 
BB. 


i Install the chassis connector in hole BC. CAUTION: 
Be sure you install it so its grooves are positioned as 
shown in the Pictorial. 


CONTROL FLAT 
WASHER 


“a 


oo ee © 


BEND EARS BACK 


BC) AGAINST BODY 
we WHILE INSERTING 


CHASSIS 
i CONNECTOR 
BD Sao | CONTROL 
eS) LOCKWA 
CONTROL FIBER ole ae 


SHOULDER WASHER PHONE JACK 


~ 


a PHONE JACK 


MOUNTING AND WIRING REAR PANEL 


PICTORIAL 4-1 


Refer to Pictorial 4-2 in the Illustration Booklet for the 
following steps. 


(A Mount the rear panel assembly to the angle bracket on 


the circuit board with #6 x 1/4’’ sheet metal screws at 
the three indicated locations. 


7 
( ) Prepare the following yellow wires: 


jz 4" 
1-1/4” 4” 
SSO 3-1/2” 
re 2 


Connect wires from the circuit board to the parts on the rear 
panel as follows: 


(w}°" 1-1/2" yellow wire from hole X (S-1) to socket BA lug 
1 (S-1). 


ys 


meting yellow wire from relay RY1 lug 2 (S-1) to 
socket BA lug 2 (S-1). 
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NOTES: 


7) 


Y 


If you use a keyer such as the Heathkit Model 
HD-1410, wire jack BB as directed in steps 1, 2, and 3, 
as shown in inset drawing #1 on Pictorial 4-2. Then 
disregard steps 4, 5, and 6. 


an If you intend to use a Heathkit Model HD-10 Keyer, 
disregard steps 1, 2, and 3. Then wire jack BB as 
directed in steps 4, 5, and 6, and as shown in inset 
drawing #2 on Pictorial 4-2. 


eh You can use a 
options. 


(a 
2 


“straight” key with both wiring 


3-1/2’’ yellow wire from hole W (S-1) to jack BB 
lug 2 (NS). 


7’’ yellow wire from hole AA (S-1) to jack BB 
lug 2 (S-2). 

( “3. 4" yellow wire from hole Y (S-1) to jack BB lug 
e(Satz 


Ae PED POR = 


4. 3-1/2" yellow wire from hole W (S-1) to jack BB 
lug 1 (NS). 


i) 


5. 7” yellow wire from hole AA (S-1) to jack BB 
lug 1 (S-2). 


6. 4” yellow wire from hole Y (S-1) to jack BB lug 
BASS4N). 


Dae 

eerReter to the inset drawing on Pictorial 4-2 and install a 
female connector pin (#432-73) on one end of a 4” 
yellow wire, 


Ve the connector pin into chassis connector BC 
hole 3. Push in on the pin until it locks in place in the 


chassis connector. 


(4 Connect the free end of the 4” yellow wire to circuit 
board hole Z (S-1). 


( a Connect a 3-1/2" yellow wire from circuit board hole 
BB (S-1) to jack BD lug 2 (NS). 


“ Connect a 2” yellow wire from hole DD (S-1) to jack 
BD tug 1 (NS). 


(INCHES) 2 3 


eeiO Tae ee 


Cras 


MOUNTING PANEL/CIRCUIT BOARD ASSEMBLY 


Refer to Pictorial 4-3 in the Illustration Booklet for the 
following steps. 


( A Refer to inset #1 on the Pictorial and press plastic 
chassis nuts into both holes at CA in the right side of 
the chassis. 


( 4 \n the same manner, press plastic chassis nuts into 
both holes at DA in the other side of the chassis. 


( Install 6-32 x 3/8'’ hardware into chassis holes AB and 
AD in the front of the chassis. 


CAUTION: When you perform the following steps, be sure 
you position the front edge of the circuit board ABOVE the 
flange on the front of the chassis as shown in the inset 
drawing on the Pictorial. 


( + Spring the chassis sides outward slightly; then install 
the panel/circuit board assembly inside the chassis. Be 
careful you do not pinch any wires when you insert 
the knobs of the pushbutton switch assembly through 
the opening in the front of the chassis. 


(F Check the operation of each pushbutton switch. 
Reposition any wires that 
operation. 


interfere with proper 


(<¥ Be sure the front edge of the circuit board-is above the 
chassis flange; then loosely secure the rear panel to the 
chassis with #6 x 1/4"’ sheet metal screws at the four 
indicated locations. 


(“io Carefully push the cables and wires away from the 
front of the chassis so the mounting holes in the front 
edge of the circuit board are exposed. 


n 


( ) Secure the front edge of the circuit board to the flange 
with 6-32 x 1/4’ hardware. Then tighten the four 
screws in the rear panel. 
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CHASSIS PARTS MOUNTING AND WIRING 


Refer to Pictorial 4-4 in the Illustration Booklet for the 
following steps. 


( A R301, R302, SW301: Refer to Detail 4-4A and install 
a control-with-switch (#14-17) at AF. Position the 
control as shown in the Pictorial. 


CONTROL 
LOCKWASHER 


a 


CONTROL NUT 


Detail 4-4A 


NOTE: Inset drawing #1 on Pictorial 4-4 is a “blow-up” of 
the wiring of control AF. Refer to both inset drawing #1 
and Pictorial 4-4 when you perform the following ten steps. 


Connect the black, green, and white wires of the cable 
marked X on the Pictorial to control AF as follows: 


Th: (C.) White to lug 6 (S-1). 
2s ( A Green to lug 5 (S-1). 
2 ‘A Black to lug 4 (NS). 


NOTE: Protruding from cable-tie F are the free ends of two 
shielded cables. Connect these cables as directed in the 
following steps. 


4. Pecan the free end of the shielded cable coming 
from cable-tie F and switch SW4, connect the 
inner lead to control AF lug 2 (S-1) and the 
shield lead to lug 1 (NS). 


5p (4 At the free end of the other shielded cable 
coming from cable-tie F, connect the inner lead 
to control AF lug 3 (S-1) and the shield lead to 


lug 1 (NS). 
ie) Y%3 x, 4 (INCHES) 2 3 
1/8 3/8 5/8 7/8 | 
1 
Opes 1 (CM) 2 3 4 5 6 7 8 


6. (_ ) Remove all of the insulation from a 2” length of 
yellow wire. 
We (_ ) Insert one end of this bare wire through control 


AF lug 1 (NS); then on to lug 4 (NS). 


NOTE: When a wire passes through a connection and goes to 
another point, as in the preceding step, it will count as two 
wires in the solder instruction, one entering and one leaving 
the connection. When you solder this type connection, be 
sure you use enough solder and heat to properly solder the 
“through wire’ and all other wires at the connection. 


8. (<7 Solder all of the wires at control AF lug 1 (S-4). 
Position the free end of the wire out of the way 
for connection later. 


9. <<) Cut both leads of a .47 uF Mylar capacitor to 


3/4". 


2 
10. (4 C305: Connect the prepared .47 uF capacitor 
between control AF lugs 4 (S-3) and 8 (NS). 


Ps 

(#f Refer to inset drawing #2 on the Pictorial and install a 
female connector pin (#432-73) on one end of an 
8-1/2” yellow wire. 


Ni Insert the connector pin into chassis connector BC 


hole 6. Push in on the pin until it locks in place in the 
connector. 


(#f Connect the other end of the wire to control AF lug 7 
(S-1). 


\ ) Connect a 6” yellow wire from circuit board hole E to 


control AF lug 8 (S-2). 


( LY Refer to Detail 4-4B and connect a 1-1/2” yellow wire 
to lug 3 (S-1) of the loading capacitor (#26-154) as 


shown. 
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Detail 4-4B 


we C303: Refer to Detail 4-4B and install the prepared 
loading capacitor at AJ with 4-40 x 1/4” hardware. 
Position the capacitor as shown in the Pictorial. Also, 
be sure no wires or cables are caught under the 
capacitor. 


rs; 
a 


(é) Connect the free end of the 1-1/2'' yellow wire 
coming from lug 3 of this capacitor to switch SW2 pin 
11 (S-1). NOTE: Be sure you position this wire so 
that, when the movable plates of the capacitor are 
turned, they will not hit the wire. 


(4 Locate the shielded cable coming from cable-tie E. 
Then cut the shield lead off the free end of the cable. 


(~ ) Connect the inner lead of this cable to capacitor AJ 


lug 2 (S-1). 


INSIDE OF 
GHATS Se See 


we 
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4-40 NUT 


Page 51 


3-LUG SWITCH 


CONTROL 
LOCKWASHER 


CONTROL 


Detail 4-4C NUT 


( A” SW302: Refer to Detail 4-4C and install a 3-lug rotary 
switch (#63-3) at AE. Position the switch so the space 
between lugs 1 and 2 is toward the screw at AD, as 
shown in the Pictorial. 


Connect the 3-wire cable coming from cable-tie F (cable 
marked Y on the Pictorial) to switch AE as follows: 


YAK Red to lug 3 (S-1). 
(White to lug 2 (S-1). 
(T Black to lug 1 (S-1). 


( «1 Carefully press the wires down out of the way under 
the body of the switch. 


(of Refer to Detail 4-4D and mount the vernier drive 
(100-1608) at AH with 4-40 x 1/2” hardware and 
3/16" spacers. Be sure to center the vernier drive in 


the opening. 
4-40 x 1/2" 
FLAT HEAD 


SCREW 


INSIDE OF 
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Detail 4-4F 


CAUTION: Keep the rotor (movable plates) of the capacitor 
closed while you perform the following steps. 


Oi 2axeS ou 
SCREW 
PY ( ©) C302A/B: Refer to Detail 4-4E and mount the VFO 
#6 Coe ee tuning capacitor (26-152) on the capacitor mounting 
poe OR eS) bracket with 6-32 x 3/16’ hardware. CAUTION: Be 


MOUNTING 
BRACKET 


sure you position the bracket so its wide space is 
located as shown. 


(*) Mount a #6 solder lug on the capzecitor frame with a 
6-32 x 1/8’ round head screw. Position the solder lug 
as shown in the Detail. 


(_ ) Remove the insulation from two 1-1/2" yellow wires. 


#26-152 O Refer to Detail 4-4F and connect a 1-1/2" bare wire to 
the solder lug on the capacitor assembly as shown 


A : 
CF Ho LOCKWASHER (S-1). 


Eke 


aes Detail 4-4E be 
rer e (4) In a similar manner, connect a 1-1/2" bare wire to lug 
2 2 on the capacitor (S-1). 
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NOTES: 


Ue You will guide the bare wires on the capacitor 
assembly into holes in the circuit board when you 
mount the assembly in the following steps. At the 
same time, you will insert the shaft of the capacitor 
into the hole in the vernier drive. 


2: Loosen the setscrews in the vernier drive just enough 
to allow the capacitor shaft to enter the hole in the 
drive. CAUTION: Be sure you do not lose the 
setscrews. 


( f Guide the two bare wires on the capacitor assembly 
into circuit board holes G and F, at the same time, 
insert the capacitor shaft into the hole in the vernier 
drive. See Pictorial 4-4 and Detail 4-4F. 


nf 

( 4 Refer to Detail 4-4F and mount the capacitor 
assembly at AH with 6-32 x 1/4” flat head hardware. 
NOTE: Use a #6 solder lug at AG instead of a 
lockwasher. Also, be sure none of the cables are 
pinched under the assembly. 


oe 
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#6 LOCKWASHER Qa 


6-32 x 3/16" SCREW 


Detail 4-4H 


=x 
( A Connect the free end of the bare wire coming from 
control AF lug 1 to solder lug AG (S-1). 


( Age the coil shield (#206-502). Then refer to 
Detail 4-4G and install the shield over coil L9 on the 
circuit board. 


NOTE: Before you solder the wires in the next step, be sure 
you pull them as far as possible through the circuit board 
hole 

( Turn the Transceiver over and solder the shield lugs 
and the two bare wires protruding from the circuit 
board to the foil. Then cut off ONLY the excess wire 
lengths. 

( 3—T301A/B: Refer to Detail 4-4H and install a 2-section 
variable capacitor (#26-151) at AA with 6-32 x 3/16” 
hardware. 
ee 


(a Connect a 2-1/2" yellow wire from coil L1 lug 4 (S-1) 
to capacitor AA lug 1 (S-1). 


o 


( “Connect a 3” yellow wire from circuit board hole A 
(S-1) to capacitor AA lug 2 (S-1Y. 
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Detail 4-4J 


NOTE: In the next step, you will connect the free end of 
“the green wire,” at the lower left corner of the chassis, to 
the circuit board of the previously set-aside AF amplifier 
assembly. 


(_) Connect the free end of the green wire (coming from 


Pea witer cable X) to the hole marked IN on the AF 


amplifier circuit board (S-1). 


Y) Refer to Detail 4-4J and mount the AF amplifier 
assembly at CB with 6-32 x 1/4’ hardware. Position 
the assembly as shown in the Pictorial. 


Refer to Pictorial 4-4 for the following steps. 


Connect the free end of the wires coming from the AF 
amplifier assembly as follows: 


( 4” Wire from hole +12 to main circuit board hole VA 
(S-1). 


(4 Wire from hole.GND to jack BD lug 1 (S-2): 


ae 
ie 


a 
(<) Wire from hole OUT to jack BD tug 2 (S-2). 
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Detail 4-5A 


FRONT PANEL MOUNTING 


( ) Refer to Detail 4-5A and mark the inside of the front 
panel as shown by the center line through hole AH. 


( ) Remove the lengths of tape from the dial window 
(#446-602-1). Position the black line on the window 
over the line marked on the panel. Position the edge of 
the window even with the edge of the panel as shown. 
Then press the window firmly onto the panel. NOTE: 
Be careful you do not scratch the window. 


Refer to Pictorial 4-5 in the Illustration Booklet for the 
following steps. 


; 
(\)f Refer to Detail 4-5B and turn the shaft of vernier drive 
AH until its setscrews are positioned as shown. 
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Detail 4-5B 


(A Temporarily remove the two brass screws from the 
front of the vernier drive. 


‘heat Place the dial on the vernier drive so the scale of the 
dial is toward the right as shown in the Pictorial. Then 
secure the dial to the vernier drive with the previously 
removed brass screws. CAUTION: Do not scratch the 
face of the dial. 


ee Place the front panel on the chassis. Then secure it 
with control nuts at AE and AF. Be careful you do 


not scratch the panel when you tighten the control 
nuts. 


INSTALLING KNOBS 


(“> Start 6-32 x 1/8’ setscrews in the four small Knobs. 
( 47 Start an 8-32 x 3/8" setscrew into the large knob. 
(™—Turn the outer and inner shafts of control AF 


counterclockwise as far as they will go. NOTE: Be sure 
you turn the inner shaft until the switch clicks off. 


( 4-With the tab of the silver knob in the MIN position, 


press the knob onto the slotted outer shaft of control 
AF. 
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(<J Place the split bushing on the inner shaft of control 
AF; then press a small knob on the bushing. Turn the 
knob until its color dot is lined up with the word OFF 
on the panel and securely tighten the knob setscrew. 


ee the shaft of capacitor AA fully counterclockwise 
and place a small knob on its shaft. Line up the color 
dot on the knob with the left scale-mark on the panel; 
then tighten the setscrew. 


) Turn the shaft of switch AE fully clockwise and place 
a small knob on its shaft. Line up the color dot with 
the NARROW line on the panel and tighten the 
setscrew. 


(\ ) Turn the shaft of capacitor AJ until the capacitor 
plates are fully meshed; then place a small knob on the 
shaft. Line up the color dot on the knob with the left 
scale-mark on the panel and tighten the setscrew. 


(\.)_ Place the large knob on the shaft of vernier drive AH 
and tighten the setscrew. NOTE: Be sure the knob 
turns freely and does not rub against the panel. 


NOTE: When you perform the next step, be very careful 
you do not bend the plates of the capacitor. 


Ages eens turn the rotor (movable plates) of the 
capacitor at AH fully clockwise (unmeshed). 


aan the large knob CLOCKWISE until the mark to 
the left of the zero on the dial scale is lined up with 
the black line of the window. 


wane to Detail 4:58 and securely tighten the two 
setscrews in the vernier drive. 


NOTE: Do not forcefully rotate the tuning capacitor to its 
extreme end stops. This could damage the tuning 
capacitor plates. 


( Avaric the large knob and turn capacitor AH to its full 
open or closed position; then continue to turn the 
large knob. The left or right end of the dial scale 
should stay lined up with the reference line of the 
window. NOTE: If the dial does not stay lined up, the 
capacitor shaft is slipping in the vernier drive. If this 
occurs, perform the previous two steps over again and 
make sure the set screws in the vernier drive are tight. 


NOTE: Do not forcefully rotate the tuning capacitor to its 
extreme end stops. This could damage the tuning capacitor 
plates. 
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oa 
6 SOLDER LUG 
“ ue “XS 


| 


2H 3- LUG 
Oy) TERMINAL STRIP 
#6 LOCKWASHER 
6-32 NUT Detail 4-6A 


PICTORIAL 4-6 


FINAL PARTS MOUNTING AND WIRING 


Refer to Pictorial 4-6 for the following steps. 


( 4 Refer to Detail 4-6A and install the signal meter at 
AC. Use a #6 solder lug and 6-32 nut at AB. Use a #6 
solder jug, 3-lug terminal strip, #6 lockwasher, and 
6-32 nut at AD. NOTE: Be sure you position the 
terminal strip and solder lugs as shown in the Pictorial. 


dretons Connect a 1000 22 (brown-black-red) resistor 


from capacitor AJ lug 1 (S-1) to terminal strip AD lug 


3 (NS). 
ue 
( Remove the shorting wire or clip between lugs 1 and 2 
of meter AC. 
( R305: Connect a 47 k&2 (yellow-violet-orange) resistor 
between meter AC lug 1 (S-1) and terminal strip AD 
lug 1 (NS). “i 


(+) Connect a 2-1/2” yellow wire from meter AC lug 2 
(S-1) to terminal strip AD lug 2 (NS). 
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GHEaTHEIT® 


NOTE: Refer to the inset drawing on Pictorial 4-6 for the 
following steps. 


( R303: Connect a 1000 22 (brown-black-red) resistor 
between terminal strip AD lugs 3 (NS) and 2 (NS). 


+ D301: Connect the lead at the banded end of a 1N458 


diode (#56-24) to terminal strip AD lug 1 (NS). 
Connect the other diode lead to lug 2 (S-3). 


( )-C304: Connect a 05 uF disc capacitor between 
terminal strip AD lugs 3 (S-3) and 1 (S-3). 


CABLE 
CONNECTOR 


Y GROOVES 
(MAY BE 
MALE INTERNAL ONLY) 
CONNECTOR 
PIN 
\ CRIMP 
BLK AND 
SOLDER PICTORIAL 5-1 


PREPARING POWER CABLE 
Refer to Pictorial 5-1 for the following steps. 


( “6 Remove 1/4'' of insulation from each end of the red 
and the black wires supplied with the kit. Then twist 
the strands and apply a small amount of solder to the 
wire ends to hold the strands together. NOTE: Save 
one of the 1/4" lengths of insulation for use later. 


( Install a male connector pin on one end of the red and 
one end of the black wires. 


ae . . . 
( ) Insert the connector pin on the black wire into hole 3 
of the cable connector. Press the pin in until it locks in 


ea in the cable connector. 
( In the same manner, insert the connector pin on the 
red wire into hole 6 of the cable connector. 


(INCHES) 2 3 
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DUMMY LOAD 


INSULATION 


ANTENNA 


PLUG 


~—— SOLDER 


SOLDER AND CUT OFF 
EXCESS LEAD LENGTH. 


PICTORIAL 5-2 


PREPARING DUMMY LOAD 
Refer to Pictorial 5-2 for the following steps. 


CT Locate the two 100 22, 2-watt (brown-black-brown) 
resistors. Bend the leads of one resistor around the 
leads of the other resistor as shown. Then solder both 
connections and cut off the indicated resistor leads. 


( Place the previously saved 1/4” length of insulation on 
one lead of the resistor assembly. 


(| b-tnsert this lead of the assembly into the antenna plug 
as shown. Then solder the lead to the pin. NOTE: 
Apply heat to the tip of the pin only long enough to 
allow the solder to flow into the pin. Allow the 
connection to cool; then cut off the -excess lead 
length. 

(jf Bend the other lead as shown. Then solder the lead to 
the shell of the antenna plug. 


This completes the wiring of your Transceiver. Carefully 
inspect all connections for loose wires or unsoldered 
connections. Remove any wire clippings or solder splashes. 
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Gegruesrrxire 
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PLASTIC FOOT 


SHEET ale 


#6 x 1/4" 
SCREW 


PLASTIC 
CHASSIS 
NUT 


fls-- 
CABINET SHELL 0} 
PS 


\\ 


<> 


oe 
O Ig #6 x 1/4" 


SHEET METAL 
SCREW 


© 
(So 


BLUE AND WHITE 
IDENTIFICATION 
LABEL 


eee 
aB 


PICTORIAL 5-3 


Refer to Pictorial 5-3 for the following steps. 


) Place a cabinet shell on the bottom of the Transceiver. 
Secure the shell with four #6 x 1/4’ sheet metal 
screws at the rear and sides of the Transceiver. 


) Remove the protective backing from a plastic foot. 
Then press the foot onto the corner of the bottom 
cabinet shell as shown. 


) In a similar manner, install a plastic foot at each 
remaining corner. 


NOTE: The blue and white identification label you will 
install in the next step shows the model number and 
production series number of your kit. Refer to these 
numbers in any communications you may have with the 
Heath Company regarding your kit. This will assure you of 
receiving the most up-to-date information in return. 


Carefully remove the backing paper from the blue and 
white iabel. Then press the label on the rear panel at 
the indicated location. Place the backing paper over 
the label and then firmly press the label on the panel. 


(Cay) 


Proceed to the ‘‘Initial Tests.’’ 
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INITIAL TESTS 


The following tests are performed on your Transceiver to 


make sure it 


is operating properly before you begin 


alignment. If you do not obtain the indicated results at any 
time, turn the Transceiver off and refer to the ‘‘In Case of 
Difficulty’’ section on Page 69. 


You will need a pair of high impedance (about 2000 2) 
headphones, a key, and a 13.4-volt DC power supply to 
complete the Initial Tests and Alignment. 


Refer to Figure 1-2 in the Illustration Booklet for the 
following steps. 


~ Set all of the front panel controls fully 


counterclockwise. 


(,) 

ea Set the SIDETONE LEVEL control to the center of 
its rotation. 

( ) Push the 7.0 MHz band switch in. 


( y ‘Connect- the 50 {$2 dummy load to the ANTENNA 
socket on the rear panel. 


7) Connect a pair of headphones to the HEADPHONE 
jack on the rear panel. 


(_ ).-Connect the key to the KEY jack on the rear panel. 


Ae Plug the power cable onto the POWER socket on the 
rear panel. 


HEATHEIT® 


aa 


( ) Connect the power cable red lead to the + (positive) 

a terminal and the black lead to the — (negative) 
terminal of a 13.4 VDC power source. CAUTION: Be 
sure you observe the correct polarity; otherwise the 
transistors in the Transceiver will be damaged. 


aie 
({<) Turn the Transceiver power on by rotating the AF 
_ GAIN control clockwise until it “clicks” on. 


() Turn the AF GAIN control to the center of its 

rotation. Noise should be heard in the headphones. 
Ta : . 

( ) Key the Transceiver. The relay should click and a 
sidetone should be heard in the headphones. Adjust 
the SIDETONE VOLUME control on the circuit board 
for a comfortable listening level. Release the key. 

4) Turn the AF GAIN control counterclockwise until it 


MOWCKSanOt ts 


This completes the Initial Tests. Proceed to the “Alignment” 
section. Do not disconnect the power supply, key, or 
headphones from the Transceiver. 
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4.7M0. OO1LF 
PROBE TO TEST 
POINT 
TO VTVM a elecp ltd 
COMMON TO CHASSIS 


Figure 1-3 
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ALIGNMENT 


The following alignment procedure requires the use of a 
calibrated Receiver capable of receiving 7.0 to 7.25 MHz, an 
RF Signal Generator, and a VTVM with an RF Probe. If a 
Signal Generator is not available, use an on-the-air signal. 
Figure 1-3 is a schematic of a simple RF Probe which you 
can make if one is not available. CAUTION: A cabinet shell 
must be installed on the bottom of the Transceiver before 
you start the following procedure. 


Refer to Figure 1-2 in the Illustration Booklet for the 
following procedures. 


HFO (Heterodyne Frequency Oscillator) 


(< ) Connect the RF probe of the VTVM to test point 
TP1. This is the lead at the indicated end of resistor 


R94, a 68 kQQ (blue-gray-orange) resistor. 


( 2 Turn the Transceiver on and press the 3.5 MHz 
pushbutton. 


NOTE: You can reach the bottom slug in coils L17/L18 and 
L19/L21 by inserting the longer end of the alignment tool 
through the top slug; then on down to the bottom slug. Be 
careful when you do this so that you do not damage or turn 
the top slug. 


HEREATHEIT® 


(/) Use the smaller alignment tool and adjust the bottom 
slug in coil L17/L18 to obtain a peak reading on the 
VTVM. Then turn the slug an additional 1/4 turn 
clockwise. The VTVM should read approximately 0.6 
volts.  .ZIV-0C eo be 


Press the 7.0 MHz pushbutton. 


(1) Adjust the top slug in coil L17/L18 to obtain a peak 
reading on the VTVM. Then turn the slug an 
additional 1/4 turn counterclockwise. The meter 
should read approximately 0.6 volts. |7<V-o0 1S) 

(/) Press the 14.0 MHz pushbutton. 

(¥) Adjust the bottom slug in coil L19/L21 to obtain a 


peak reading on the VTVM. Then turn the slug an 
additional 1/4 turn clockwise. The VTVM should read 
approximately 0.6 volts. yey ene 


Press the 21.0 MHz pushbutton. 


Adjust the top slug in coil L19/L21 to obtain a peak 
reading on the VTVM. The VTVM should read 
approximately 0.6 volts. Then turn the slug 1/4 turn 
counterclockwise” © ON Cm BIg 


Disconnect the VTVM from the Transceiver. 
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VFO (Variable Frequency Oscillator) 


Turn the calibrated receiver on and allow it to warm 
up. Tune the receiver to approximately 7.0 MHz. 


(v) 


Press the 7.0 MHz pushbutton on the Transceiver. 


(V) 
(J) Connect one end of a suitable length of wire to the 
antenna terminal on the calibrated receiver. Loop the 
other end of this wire around coil L19/L21 asshown in 
inset drawing #2 on Figure 1-2. 


Turn the Transceiver on and allow it to warm up for at 
least 30 minutes before you proceed with the 
following adjustments. 


NOTE: In the following steps, you will zero beat the 
calibrated receiver; first against its own crystal calibrator, 
and then against the Transceiver. A zero beat is a point 
where the two frequencies being combined (or beat against 
each other) are exactly the same. As you approach zero 
beat, the tone caused by the two combined frequencies will 
gradually decrease in pitch and volume until it stops. This 
point is very sharp so you must tune very carefully. 


(Vv) Set the calibrated receiver’s Function switch to the 
SSB or CW position. 


Tune tne calibrated receiver to 7.0 MHz. Then turn on 
its crystal calibrator and zero beat the receiver 
frequency against the crystal calibrator frequency. 


(V) 


Turn off the crystal calibrator. NOTE: Be careful that 
you do not change the setting of the receiver 
frequency. 


(v) 


Refer to inset drawing #1 of Figure 1-2 and insert the 
metal blade (#205-778) into the small end of the 
plastic nut starter. 


(v) 


NOTE: Use the alignment tool that you made from the nut 
starter and blade for all trimmer adjustments. DO NOT use a 
screwdriver. 


(/) Turn the Transceiver tuning dial to 0. 


ee 


Adjust trimmer capacitor C302B until you hear a zero 
beat from the calibrated receiver. 


Turn the Transceiver dial to 250. 
Turn the calibrated receiver dial to 7.250 MHz. 


Use the larger alignment tool to turn the slug in coil 
LQ until you hear a zero beat from the calibrated 
receiver. It may be necessary to turn down the 
calibrated receiver’s AF gain control. 

( ) Repeat the VFO alignment steps several times until 
the calibrated receiver’s dial coincides with the O and 
250 marks on the Transceiver’s dial. 


Turn off the calibrated receiver and remove the wire 
from around coil L19/L21 in the Transceiver. The 
calibrated receiver will no longer be used. 


MIXER AMPLIFIER 


(“) Turn the Transceiver tuning dial to 100. 

(/) Connect the RF Probe of the VTVM to test point 
TP2. This is the lead at the indicated end of R49, a 
270 Q (red-violet-brown) resistor. 

( /) Press the 3.5 MHz pushbutton and adjust coil L13 for 


a peak reading on the VTVM. 1.25-0C 


( {) Press the 7.0 MHz pushbutton and adjust coil L14 for 
a peak readingonthe VTVM. —\\% 


(/) Press the 14.0 MHz pushbutton and adjust coil L15 


for a peak reading on the VTVM. aM 


(Vv) 


Turn the Transceiver tuning dial to 150. 


NOTE: When you perform the next step, you may have to 
turn the coil slug several turns counterclockwise before you 
obtain a peak reading on the VT VM. 


(J/) Press the 21.0 MHz pushbutton and adjust coil L16 
for a peak readingon the VTVM.__\,0 


(J) 


Disconnect the RF Probe from Test point TP2. 
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NOTE: In the following steps, the adjustments will be quite 


HEATHEIT® 


TRANSMITTER 


Oh Plug the previously prepared 50 2 dummy load into 
the ANTENNA socket on the back of the Transceiver. 
(This may already be connected to the Transceiver.) 


Yl) 
1) 


() Connect the key to the KEY jack on the back of the 


Transceiver. (This also may already be connected to 


the Transceiver.) 


NOTE: Use the alignment tool that you made from the nut 
starter and blade for all trimmer adjustments. DO NOT use a 


screwdriver. 


the screws. 

(/) Turn the screw in trimmer C95 1/2 
counterclockwise. 
Turn the screw in trimmer C99 1/8 
counterclockwise. 

(/) Turn the screw in trimmer C103 1 
counterclockwise. 
Turn the screw in trimmer C106 1/4 


counterclockwise. 


Make sure the TUNING dial is set to 100. 


(/) 
(Vv) 


Press the 3.5 MHz pushbutton. 
12 o'clock position. 


broad. 


coe ©” 
”) We 


Turn the screws in trimmers C95, C99, C103, and 
C106 clockwise until they stop turning. Do not force 


4) 
uy) 


44 


turn 
turn “ /) 


turn 


turn 


Set the LOADING control on the front panel to the 


L(Y) 


vu (v)' Key the Transceiver and adjust trimmer C95 for a 
maximum reading on the RELATIVE POWER meter. hy 
ea i(y) 


4 
Y (/) ‘Key the Transceiver and adjust the LOADING control 
on the front panel to obtain a maximum reading on — (/) 


—_ 


the RELATIVE POWER meter. 


4 
(V)‘ Repeat the previous two steps. 


7) 


q 
A (v) " Key the Transceiver and adjust the LOADING control 


q 
Y(Vv)' 


Page 63 


Press the 7.0 MHz pushbutton. 


Set the LOADING control to the 12 o'clock position. 


Y | hj Key the Transceiver and adjust trimmer C99 to obtain 


a maximum reading on the RELATIVE POWER 
meter. 


on the front panel to obtain a maximum reading on 
the RELATIVE POWER meter. 


Repeat the previous two steps. 

Press the 14.0 MHz pushbutton. 

Set the LOADING control to the 12 o'clock position. 
Key the Transceiver and adjust trimmer C103 to 


obtain a maximum reading on the RELATIVE 
POWER meter. 


: Key the Transceiver and adjust the LOADING control 


on the front panel to obtain a maximum reading on 
the RELATIVE POWER meter. 


" Repeat the previous two steps. 


Press the 21.0 MHz pushbutton. 


Set the LOADING control to the 12:00 o’clock 


position. 


Key the Transceiver and adjust trimmer C106 to 
obtain a maximum reading on the RELATIVE 
POWER meter. 


Key the Transceiver and adjust the LOADING control 
to obtain a maximum reading on the RELATIVE 
POWER meter. 


Repeat the previous two steps. 


Turn the Transceiver off. 


Disconnect the key and dummy load from the 


Transceiver. 
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RECEIVER 


(/) Connect a pair of headphones to the HEADPHONES 
jack on the back of the Transceiver. 


NOTE: You may use a nearby accurately calibrated 
transmitter for the following adjustments. If you do use one, 
connect a small piece of wire to the Transceiver’s antenna 
socket. The small wire will act as a simple antenna. (You 
may also use an appropriate antenna.) 


ye 


( ) Connect a signal generator to the ANTENNA socket 
on the back of the Transceiver. 


( Ae turn the signal generator on and allow it to warm up. 


( Pint Transceiver tuning dial to 250. 


(/) Set the RECEIVER PRESELECTOR to 14. 


(Vv) Set the RE GAIN control to MAX. 


(/) Turn the Transceiver on and adjust the AF GAIN 
control for a comfortable listening level. 


NOTE: In the following steps, as you approach the point of 
resonance of a trimmer capacitor or coil, the sound from the 
headphones will increase. As this occurs, decrease the output 
of the signal generator to the lowest level that you can still 
hear. This will prevent overloading the receiver. 


(/ ) Press the 3.5 MHz pushbutton. 


(Vv) Adjust the signal generator frequency to 
approximately 3.750 MHz or until you hear the signal 
in the headphones. The output of the generator may 
have to be quite high. 


“ Alternately adjust trimmers C3 and C16 for maximum 
sound in the headphones. 


( J) Press the 7.0 MHz pushbutton. 


Ge guEratrHEIrTe 
Ce OR suo 


at Adjust the signal generator frequency to 
approximately 7.25 MHz or until you hear it in the 
headphones. The output of the generator may have to 
be quite high. 


(/) Alternately adjust trimmers C6 and C19 for maximum 
sound in the headphones. 


(/) Set the Transceiver tuning dial to 100. 


( /) Adjust the signal generator frequency to 
approximately 7.100 MHz or until you hear it in the 
headphones. 


( 4 Adjust the RECEIVER PRESELECTOR for maximum 
sound in the headphones. 


(/) Readjust trimmer C6 for maximum sound in the 
headphones. NOTE: Do not adjust trimmer C19. 


( /) Press the 14.0 MHz pushbutton. 


( J/) Set the Transceiver tuning dial to 250. 


(V4) Set the RECEIVER PRESELECTOR to 14. 


(Vv) Adjust the signal generator frequency to 
approximately 14.25 MHz or until you hear it in the 
headphones. 


J, Alternately adjust trimmers C7 and C22 for maximum 
sound in the headphones. 


on Press the 21.0 MHz pushbutton. 


(J Adjust the signal generator frequency to 
approximately 21.25 MHz or until you hear it in the 
headphones. 


(V) Alternately adjust trimmers C9 and C24 for maximum 
sound in the headphones. 


) 
Turn the Transceiver off. 


(ea 
(J) Disconnect the signal generator from the Transceiver. 


This completes the ‘‘Transceiver Alignment,’’ Proceed to 
“Final Assembly.” 
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FINAL ASSEMBLY 


Refer to Pictorial 5-4 for the following steps. 


(_ ) Place the remaining cabinet shell on the Transceiver as 
shown. 


( ) Secure the cabinet shell to the Transceiver with #6 x 
1/4” sheet metal screws at the rear and sides as shown. 


This completes the assembly of your Transceiver. Proceed to 
“Operation.” 


oe #6x 1/4" 
2 SHEET METAL 
SCREW 


Go CABINET SHELL 
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PICTORIAL 5-4 
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OPERATION 


Refer to Figure 1-2 for the following steps. 


{_ ) Plug the power cable onto the POWER socket on the 
rear panel. 


( ) Connect the power cable red lead to the + (positive) 
terminal and the black lead to the — (negative) 
terminal of a 13.4 VDC power source. CAUTION: Be 
sure you observe the correct polarity; otherwise the 
transistors in the Transceiver will be damaged. 


( ) Connect a key to the KEY jack on the rear panel. 


( ) Connect an antenna to the ANTENNA socket on the 
rear panel. (See the following information on 
antennas.) 


{ ) Connect a pair of headphones to the HEADPHONES 
jack on the rear panel. 


ANTENNAS 


The Transceiver should be used with 50 ohm to 75 ohm 
antennas having a low VSWR. Lightweight hookup wire 
dipoles and inverted vee’s are sufficient for solid contacts. 
They can be quickly strung up for camping trips and 
emergency operation, as well as field day use. However, 
antennas of the beam and quad type will provide a 
significant improvement in performance, much more so than 
for medium to high-power rigs. 


HEATHEIT® 


The “ARRL Antenna Book’ is commonly available and 
includes comprehensive reference work on transmission lines 
and antennas. Other similar handbooks for the amateur are 
offered for sale and can often be found in a public library. 


(_ ) Push in the Band switch for the band you intend to 
operate on. 


(_ ) Turn the Transceiver on by rotating the AF GAIN 
control clockwise until it ‘““clicks’’ on. Then continue 
to rotate the control clockwise to a comfortable 
listening level. 


( ) Adjust the Main Tuning to the portion of the band 
where you intend to operate. 


NOTE: When tuning across the band, always go to the high 
end of the band first and tune down to the low end. This is 
to assure that you will be on the high side of the zero beat 
when listening to a signal. Otherwise you may answer a CO 
on the low side of zero beat and your transmitting 
frequency will be too low. 


(_ ) Listen to the headphones and adjust the RECEIVER 
PRESELECTOR for maximum signal loudness (fully 
clockwise for 15 and 20 meter operation). 


( ) Key the Transceiver and rotate the LOADING control 
to obtain a maximum meter indication. The 
Transceiver is now ready for on-the-air operation. 
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OPERATING HINTS 


When operating a OQRP (low power) rig, your transmitted 
signal may be below the signal level preferred by most 
operators. Generally, lower power signals lose out unless a 
few simple techniques are followed. In many cases, listening 
for a CQ is more acceptable since your signal has a greater 
chance of being copied this way. Or you can try te contact a 
station just after he completes a contact. Also, be sure that 
you are on the high side of zero beat when you transmit as 
described previously. 


Emergency operation is sometimes a necessity and always 
unexpected. The Transceiver is well suited for these 
situations if an antenna is available. A power source is 
usually no problem since any automobile battery or lantern 


Gegurarirrire 


batteries of the appropriate voltage can provide hours of 
dependable operation. Refer to the “‘Specifications’’ section 
for voltage and current requirements. 


You can vary the hold-in time of the antenna relay by 
adjusting BREAK-IN DELAY control R68 on the main 
circuit board. Adjust this control to obtain the desired delay 
after you have released the key. 


Look for QRP operators on the following frequencies: 


3.354 MHz 21.040 MHz 
7.040 MHz 28.040 MHz 
14.065 MHz 
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IN CASE OF DIFFICULTY 


This part of the Manual will help you locate and correct any 
difficulties which might occur. This information is divided 
into: 

Visual Checks. 


Precautions for Bench Testing. 


Troubleshooting Chart. 


HEATHEIT® 


NOTE: If you prefer to have your Transceiver repaired at 
the factory or at one of the Heathkit Electronic Centers, or 
if you need additional information before you proceed, refer 
to the ‘‘Customer Service’ information inside the rear cover 
of this Manual. Your Warranty is located inside the front 
cover. 
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VISUAL CHECKS 


About 90% of the kits that are returned for repair do 
not function properly due to poor soldering. 
Therefore, you can eliminate many troubles by a 
careful inspection of connections to make sure they 
are soldered as described on Page 6 of this Manual and 
in the Soldering section of the “‘Kit Builders Guide.”’ 
Reheat any doubtful connections and be sure all the 
wires are soldered at places where several wires are 
connected. Check carefully for solder bridges between 
circuit board foils. 


Check to be sure that all transistors and diodes are in 
their proper locations, and are installed correctly. 


Check the value of each part. Be sure that the proper 
part has been wired into the circuit, as shown in the 
Pictorial diagrams and as specified in the wiring 
instructions. It would be easy, for example, to install a 
220 {2 (red-red-brown) resistor in a step that calls for a 
22 kQ (red-red-orange) resistor. 


4. Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as you check it. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something you have consistently overlooked. 


5. Check all of the wires that are connected to the circuit 
board to be sure they do not touch the chassis or 
other lugs. Make sure all wires are properly soldered. 


6. A review of the “Circuit Description’ may help you to 
determine the problem. 


Up If the difficulty still is mot cured, read the 
“Precautions for Bench Testing’’ section, and the 
section titled ‘“Troubleshooting Charts.” 


PRECAUTIONS FOR BENCH TESTING 


NOTE: Use a high input impedance voltmeter for voltage 
measurements. 


Be cautious when testing transistor circuits. Although 
transistors have almost unlimited life when used 
properly, they are much more vulnerable to damage 
from excessive voltage or current than other circuit 
components. 


Be sure you do not short circuit any terminals when 
you make voltage measurements. If the probe should 
slip, for example, and short out a bias or voltage 
supply point, it is almost certain to damage one or 
more transistors or diodes. 


Shi Do not remove any components while the kit is 
operating; this could cause considerable damage. 


If you make repairs to your Transceiver, make sure you 
eliminate the cause as well as the effect of the trouble. If, 
for example, you should find a damaged resistor, be sure to 
find out what caused the resistor to become damaged. If the 
cause is not eliminated, the replacement resistor may also 
become damaged when the Transceiver is put back into 
operation. 
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Troubleshooting Chart 


The following chart lists conditions and possible causes of 
several specific malfunctions. If a particular part is 
mentioned (Q7 for example) as a possible cause, check that 
Part to see that it is installed and/or wired correctly. It is 
also possible, on rare occasions, for a part to be faulty and 
require replacement. 


No signals can be received on 
any band. However, headphone 
noise is heard when the AF 
Gain control is advanced. 


No signals are received on the 
3.5 MHz band. 


No signals are received on the 
7.0 MHz band. 


No signals are received on the 
14.0 MHz band. 


No signals are received on the 
21.0 MHz band. 


No sound of any kind from the 
headphones. 


Heterodyne frequency oscillator 
does not operate on any band. 


Heterodyne frequency oscilla- 
tor does not operate on one 
band. (Other bands are OK.) 


Transistor Q1 or IC1 is incorrectly 
installed or shorted. 


Diode D1 or D5 incorrectly 
installed or shorted. 


Diode D2 or D6 incorrectly 
installed or shorted. 


Diode D3 or D7 incorrectly 
installed or shorted. 


Diode D4 or D8 incorrectly 
installed or shorted. 


Transistor Q201 or IC2 incorrectly 
installed or shorted. 


Phone jack J301 incorrectly 
wired. 


Transistor Q6 incorrectly 
installed or shorted. 


The associated diodes for the 
inoperative band (D22 thru D29) 
may be incorrectly installed or 
shorted. 


The crystal for the inoperative 
band may be faulty. 
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TROUBLESHOOTING CHART (cont'd.) 


CONDITION POSSIBLE CAUSE 


Sidetone does not operate. : Diode D21 or IC2 is incorrectly 
installed or shorted. 


Relay does not operate. : Transistor Q12 or Q13 is incorr- 
ectly installed or shorted. 


Relative power meter does ; Trimmer capacitors, C95, C99, C103, 
not operate. C106, and C303 are not properly 
adjusted. 


Transistor Q8, O9, or diode D301 
are incorrectly installed or 
shorted. 


Relative power meter does not ‘ The trimmer capacitor for that band 
operate on one band only. (C95, C99, C103, or C106) is not 
properly adjusted. 


The diode associated with that 

band is incorrectly installed 

or shorted. (Diodes D16, D17, D18, 

DISA OSI D32,D3340 3845 D35), 036) DS7; 
or D38.) 


The heterodyne frequency oscillator 
is not properly tuned for that band. 
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SPECIFICATIONS 


TRANSMITTER 
DC Power Input 

COLOVIRISA REAR: 953 Sen ep MS Ne ee te I 3.5 watts. 

AOQUIVCCCl SMart eee ar eee las cake ieee th Eee eee 3.0 watts. 

ZONIMCTCES mem te echt 0 eee Mot a te ae 3.0 watts. 

UES 5 SS) hus Ca ae Meee ck, 5 i ee ea 2.5 watts. 
FALEQUENCVACONELO! me hd uh At ct Lht oY et eh oe coe ek fe Built-in VFO. 
OutputaimpedancCmmererae eet: ul.) enn ee eA 50 §2 unbalanced. 

SHGWT gcd dee a YS SRS eee re rv oe ee a Built-in, adjustable volume. 
SHOUPIOUWS ante (SETOMICILEMAIS, 4 5 6 cotesecte Sue ome doe At least 35 db down. 
Hiransmituacequencva© iiset aasmacer meas re a Approximately 750 Hz lower, 


fixed on all bands. 


RECEIVER 


Direct conversion with RF amplifier, balanced product 
detector, and active audio filter. 


RRECEIVClE A) Camm Mpar en ae ns Mo ee fee a a 


OUST Oa oe oe aa ork moe dh Mae, ee 1 microvolt or less for 10 dB S+N_. 0.2 LV provides readable 
signal N 
gnal. 
SCICG CIVIL) Marte er ase Gene toe re en en wear A ok, Sat ie ae Wide — 750 Hz @ 6 GB down. 
Narrow — 375 Hz @ 6 dB down. 
GassbanciGentela neg UCnCyam tame armen on ea. eee 750 Hz. 
Hy DEFOMMNCCEDtIONGEa et ee member. eee CW. 
ANS \@ (Ola NOES 4 4 5 & 5 6 ole 6B ab oo oo 1000 92 nominal. *. 
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GENERAL 


Frequency Coverage . 


ErequencyrGtaDilit yam umn mect nine .0) carci m va a et remnants ee 


RrequencyaGeneration mum mr) caysecie aon ante ene eta ee 


Pram RSMEANS ©5665 bo do Poh Sb bo a 


DImensionswewe ce ee ee ce ae, See ee ae eee We ee 


80 meters, 3.5 to 3.75 MHz. 
40 meters, 7.0 to 7.25 MHz. 
20 meters, 14.0 to 14.25 MHz. 
15 meters, 21.0 to 21.25 MHz. 


Less than 150 Hz/hour drift after 60 minute warm-up. 


Premixed VFO and HFO. 


13.4 volts DC, nominal. 90 mA receive mode, and 430 mA 
transmit mode. 


9-1/4" wide x 8-1/2” deep x 4-1/4” high, including knobs 
and feet. ? 

(23.5 cm wide x 21.6 cm deep x 10.8 cm high.) 

4 Ibs. (1.8 kg.) 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 


products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram and the Block Diagram in 
the Illustration Booklet while you read the following 
description. 


The Transceiver operates in the CW portion of the 15, 20, 
40, and 80 meter amateur bands. The frequencies are 
generated by the combined efforts of the VFO and the 
heterodyne oscillator for both transmit and _ receive 
operation. In the following paragraphs, each part of the 
Transceiver circuitry will be discussed in detail. 


VFO 


FET (field effect transistor) Q2 and its associated circuitry 
forms a Hartley oscillator. Part of coil L9, tuning capacitor 
C302, and temperature conpensating capacitors C44, C45, 
C46, C47, C48, C49, and C51 determine the frequency of 
the oscillator. The other part of LQ is a feedback circuit that 
couples part of the generated signal back to the gate of FET 
Q2 to help sustain oscillation. The VFO generates 
frequencies from 8.645 MHz to 8.895 MHz. 


Diode D9 clamps the positive-going half of the signal to 
prevent FET Q2 from reaching high peak operating currents. 
This helps to keep the VFO from generating harmonic 
frequencies. 


The signal from the VFO is coupled through capacitor C54 
and C56 to emitter follower transistor O3. This transistor 
provides isolation for the VFO. The output from the emitter 
of transistor O3 is coupled to the balanced mixer. 


HEATHEIT® 


When the Transmitter is keyed, diode D11 effectively adds 
capacitor C55 to the circuit which causes a shift in the VFO 
frequency. This produces a fixed offset during transmit. 
Zener diode ZD1 provides voltage regulation for the drain of 
FET Q2. 


¢ 


HFO 


The HFO operates at any of four crystal-controlled 
frequencies, depending on which band switch is depressed. 
These frequencies, when mixed with the VFO frequency, 
establish the four bands of operation. 


When the 3.5 MHz pushbutton switch on the front panel is 
depressed, crystal Y1 and its associated circuitry are 
electrically connected to transistor Q6 to form the HFOQ. At 
this time power is supplied to the circuit through resistor 
R78 and crystal Y1 oscillates at a frequency of 12.395 MHz, 
which is coupled through diode D22 to transistor Q6. A part 
of the signal from the collector of transistor Q6 is coupled 
back through diode D23 and through the tuned circuit 
composed of coil L17 and capacitor C116 to sustain 
oscillation. Diodes D22 and D23 prevent DC from activating 
this crystal circuit when a different crystal circuit is being 
used. The HFO operates similarly on the other bands. 


The HFO signal is coupled through capacitor C127 to 
emitter follower transistor Q7. This transistor provides 
isolation for the oscillator circuit to prevent loading. From 
the emitter of transistor Q7, the signal is coupled to the 
balanced mixer. 
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BALANCED MIXER 


Coils L11 and L12 and diodes D12, D13, D14, and D15 
form a balanced mixer which combines the VFO and HFO 
signals. This produces four signals at the output of the 
balanced mixer. These are the VFO frequency plus the HFO 
frequency, the HFO frequency minus the VFO frequency, 
the VFO frequency, and the HFO frequency. The only 
frequency that we are concerned with is the HFO frequency 
minus the VFO frequency. 


MIXER AMPLIFIER 


The four signals are then coupled through capacitor C61 to 
FET O4 where they are amplified and then coupled to the 
four diode-selected filter circuits. Only one filter circuit is 
electrically connected to the circuit on any one band. For 
example, if the 3.5 MHz pushbutton switch on the front 
panel is depressed, coil L13 and capacitor C64 are 
electrically connected to the circuit. This tuned circuit 
filters out the three unwanted signals and leaves only the 
“on-frequency”” signal, which is coupled through capacitor 
C73 to transistor Q5. 


Transistor Q5 is connected as an emitter follower which 
provides isolation and impedance matching. The output 
from the emitter of Q5 is coupled through C75 to transistor 
Q8 and also through capacitor C28 to balanced product 
detector !IC1. 


TRANSMITTER 


The output of driver transistor O8 is resonance-tuned by the 
appropriate diode-switched tuned circuit. Here again, there 
are four tuned circuits. Only one tuned circuit is electrically 
connected to the output of O8 for each band of operation. 
For the 3.5 MHz band, coil L22 and capacitor C77 and C78 
are connected through diodes D31 and D35. 


The output from the driver is coupled to final amplifier 
transistor O9. Here the signal is amplified and then coupled 
through the appropriate switch (part of the depressed front 
panel switch) to the output circuit, which acts as a bandpass 
filter and impedance matching network. 


Zener diode ZD2 prevents excessive collector RF voltage 
from destroying transistor O9 if the operator should 
mistakenly key the transmitter when there is no load present 
on the output of the Transmitter, or when the SWR is high. 


Capacitor C303 is the Loading control and is adjusted for 
maximum power on the relative power meter. The RF 
power output is then coupled through antenna switching 
relay RL1 and to antenna jack J302. A small part of the RF 
power output is coupled through resistor R302, and 
capacitor C304 to the relative power meter. This output 
power is rectified by diode D301. 


KEYING 


Transistor Q11 provides a keying function when the key is 
depressed. This transistor provides the keying for the 
transmitter driving stage, the sidetone oscillator, the break-in 
delay switching, and the receiver muting. When the key is 
depressed, the keying transistor places a B+ voltage on the 
collector of driver transistor Q8 and switches it on. The 
transmitter is then keyed and provides an RF output signal. 


Also, when the key is depressed, pin 11 of sidetone 
oscillator |C2D is connected to ground through resistor R72 
and diode D21 and the key to cause the oscillator to turn on 
and generate an audible tone. This tone is coupled through 
capacitor C111, resistor R76, Sidetone Level Adjust control 
R77, and capacitor C113 to the headphone jack. 


BREAK-IN DELAY 


Transistors Q12 and Q13 provide an adjustable delay circuit 
for antenna switching and receiver muting. The emitter of 
break-in delay transistor Q12 is connected to ground when 
the key is depressed. This effectively puts the collector of 
Q12 at ground potential, which causes relay driver transistor 
Q13 to energize relay RY1 and switch the antenna from 
receive to transmit. Relay RY1 will remain energized until 
the base voltage of relay driver transistor Q13 increases to 
the B+ voltage. The key also turns transistor Q11 on and off 
which switches the Transceiver between transmit and 
receive. 
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HEATHEITS 


The B+ voltage at the relay is used to switch VFO offset 
diode D11 to provide offset during transmit and also to 
switch the mute transistor Q14 on. This effectively connects 
the input of the audio preamplifier stage to ground, thus 
muting the receiver during transmit. 


When the key is released, the emitter and collector voltages 
of Q12 try to increase toward B+. However, at this time, 
capacitor C92 is discharging through delay control R68, 
which keeps the relay energized. After capacitor C92 has 
discharged and the voltage on the collector of Q13 returns 
to normal, the relay opens. The amount of time required for 
capacitor C92 to discharge is adjustable through delay 
control R68. 


RECEIVER CIRCUITS 


The signals received by the antenna are coupled through RF 
Gain control R302 and through the appropriate front panel 
pushbutton switch (for example we will say the 3.5 MHz 
band switch). From here, the signal is coupled through coil 
L1 and diode D1 to RF amplifier Q1. Coil L1 and capacitors 
C1, C3, and C301A form a resonant circuit. Diode D1 
provides the electrical switching to connect the signal to 
FET Q1 when the 3.5 MHz switch is depressed. 
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The signal is amplified by FET Q1 and is filtered by one of 
the coil-capacitor networks. (Each network serves as a filter 
for one of the four bands.) This filtered signal is then 
coupled through capacitor C25 to pin 1 of IC1, the balanced 
product detector. IC1 mixes the premixed VFO signal with 
the received signal to produce an audio signal. This signal is 
present at pin 9 of IC1 and is coupled through capacitors 
C33, C35, and resistor R19 to pin 3 of IC2A. 


IC2A and !IC2B are active audio filters. The audio signal 
passes through these two stages of audio filtering, which 
removes any RF signal and produces an audio signal that has 
good audio bandwidth and excellent skirt selectivity. There 
are two stages of audio selectivity which are selected by 
Selectivity switch SW302 on the front panel. 


From the Selectivity switch, the signal is coupled through 
capacitor C38 to IC2C. IC2C is an audio preamplifier which 
amplifies the signal and then couples it through resistor 
R202 and capacitor C201 to transistor Q201. Transistor 
Q201 further amplifies the signal and then it is coupled 
through capacitor C204 to headphone jack J301. 
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CIRCUIT BOARD 
X-RAY VIEWS 


NOTE: To find the PART NUMBER of a component for the 
purpose of ordering a replacement part: 


A. 
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Find the circuit component number (R5, C3, 
etc.) on the “Circuit Board X-Ray Views.” 


Locate this same number in the “Circuit 
Component Number” column of the “Parts 
List’ in the front of this Manual. 


Adjacent to the circuit component number, you 
will find the PART NUMBER — and 
DESCRIPTION which must be supplied when 
you order a replacement part. 


AF AMPLIFIER CIRCUIT BOARD 
(Viewed from foil side) 
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CIRCUIT BOARD 
VOLTAGE CHART 


THIS SYMBOL INDICATES A RECEIVE-MODE DC VOLTAGE 
MEASURED FROM THE POINT INDICATED TO CHASSIS. 


Gay THIS SYMBOL INDICATES A TRANSMIT-MODE DC VOLTAGE 
MEASURED FROM THE POINT INDICATED TO CHASSIS. 
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IDENTIFICATION CHART 


HEATH 
COMPONENT OAR VUMEE ROL LX Te NUMBER IDENTIFICATION 
FLAT SIDE 
Q13 417-201 X29A829 re F 
EMITTER] | \ BASE BASE 
EMITTER 
COLLECTOR Hot MmICOLLECTOR 
DRAIN 
Q1,Q2 417-169 MPF105 ED 
source =e 


EMITTER 


Bnet Rete. 


QBRO SO 7 AQiice 
Q14,Q201 


TES 
\ ——— 
Pian 


GATE 1 GATE 2 


COLLECTOR 
(CASE) SS) 


EMITTER” 
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FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
e Use a separate letter for all correspondence. 

e Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

@ Please print all information requested. 

e Besure you list the correct HEATH part number exactly as 
it appears in the parts list. 

@ if you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $. 

®@ Ifyou prefer COD shipment, check the COD box and mail 

this card. coD {J 


NAME 


ADDRESS 


CITY 


STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Models Invoice: # 


Date Location 
Purchased Putchasedy= ee 


LIST HEATH QTY PRICE TOTAL 
PART NUMBER i EACH PRICE 
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sEND To: HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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FOR PARTS REQUESTS ONLY 
© Be sure to follow instructions carefully. 
e@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 
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INSTRUCTIONS . 

Please print all information requested. 

Be sure you list the correct HEATH part number exactly as 

it appears in the parts list. 

If you wish to prepay your order, mail this card and your 

payment in an envelope. Be sure to include 10% (25¢ 

minimum, $3.50 maximum) for insurance, shipping and 

handling. Michigan residents add 4% tax. 

Total enclosed $ 


If you prefer COD shipment, check the COD box and mail 
this card. COD [J 


NAME 


ADDRESS 
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STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 
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BENTON HARBOR 


MICHIGAN 49022 
ATTN: PARTS REPLACEMENT 


Phone (Replacement parts only): 616 982-3571 
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HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


~ Kit orders and delivery information ...................... (616) 982-3411 
Credit: oe Re Rad tales oat oo get ac ee os Se (616) 982-3561 
Replacement Parts sevacrnetercc ce corinne riaticia taste es (616) 982-3571 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


RC, Audio, and Electronic Organs ..................5.. (616) 982-3310 
Amateur Radio™ scyscinss mica ots os abe Seema tees: s. (616) 982-3296 
Test Equipment, Weather Instruments and 

Home: GlocksS: 27st eo morte ra coer eerste a are (616) 982-3315 
Television 3. chat oe tee ecb ce cen wea ma ee elas (616) 982-3307 
Aircraft, Marine, Security, Scanners, Automotive, 

Appliances and General Products ..................... (616) 982-3496 
Computers y.acnse coterie eit Poe sescters mia i etenen cee sacs Ses (616) 982-3309 


YOUR HEATHKIT, 90 DAY LIMITED WARRANTY 


If you are not satisfied with our service - warranty or otherwise - or with our products, write directly to our Director of Customer 
Services, Heath Company, Benton Harbor, Michigan 49022. He will make certain your problems receive immediate, personal 
attention. 

Our attorney, who happens to be quite a kitbuilder himself, insists that we describe our warranty using all the necessary legal 
phrases in order to comply with the new warranty regulations. Fine. Here they are: 


For a period of ninety (90) days after purchase, Heath Company will replace or repair free of charge any parts that are defective 
either in materials or workmanship. You can obtain parts directly from Heath Company by writing us at the address below or by 
telephoning us at (616) 982-3571. And we'll pay shipping charges to get those parts to you — anywhere in the world. 


We warrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adjusted 
and used in accordance with our printed instructions, will meet published specifications. 


If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period through no 
fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit 
Electronic Center (units of Schlumberger Products Corporation), or any of our authorized overseas distributors. 

You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 
drop us a line or give us a call. Sorry, we cannot accept collect calls. 

Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools, 
incorrect assembly, misuse, fire, or by unauthorized modifications to or uses of our products for purposes other than as 
advertised. Our warranty does not include reimbursement for customer assembly or set-up time. 


This warranty covers only Heathkit products and is not extended to allied equipment or components used in conjunction with 
our products. We are not responsible for incidental or consequential damages. Some states do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. This warranty 
gives you specific legal rights, and you may also have other rights which vary from state to state. 


HEATH COMPANY 
BENTON HARBOR, MI. 49022 


}DOONOACHOANHNOHAANHAHAADGONNAADAAAGAAHAHAAMAAANAAH AAR 


Prices and specifications subject to change without notice. 
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INTRODUCTION 


The Heathkit Model HW-8 Transceiver is a solid-state, 
four-band ORP (low power) unit covering the CW portion of 
the eighty, forty, twenty, and fifteen meter amateur bands. 
The direct-conversion receiver features an RF stage, a 
balanced product detector, and an active audio filter with 


wide or narrow selectivity. 


Other features include diode band switching which is 
controlled by pushbuttons and a method of premixing the 
variable and heterodyne oscillator signals to provide the 
same dial read-out on all bands. This also provides excellent 
stability and a fixed frequency offset on all bands while you 


are transmitting. 


HEATHEIT® 


In addition to indicating Relative Power, the panel meter is 
used during alignment to assure proper adjustment of the 
transmitter tuned circuits. 


The HW-8 Transceiver may be operated from the Heathkit 
Accessory Power Supply Model HWA-7-1, an equivalent low 
impedance power supply, or from batteries. 


Refer to the “Kit Builders Guide” for complete information 
on unpacking, parts identification, tools, wiring, soldering, 
and step-by-step assembly procedures. 
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ASSEMBLY NOTES 


A separate ‘Illustration Booklet’’ contains illustrations 
(Pictorials, Details, etc.) that are too large for the Assembly 
Manual. The illustrations are arranged in Pictorial number 
sequence. Place the Booklet in a convenient location and 
keep it with the Assembly Manual. 


Each circuit part has its own component number (R2, C4, 
L3, etc.). Use these numbers when you want to identify the 
same part in the various sections of the Manual. These 
numbers, which are especially useful if a part has to be 
replaced, appear: 


— Inthe parts list, 


— At the beginning of each step where a component is 
installed, 


— Insome illustrations, 


HEATHEIT" 


— Inthe Schematic, 


— Inthe sections at the rear of the Manual. 


Before you start to assemble this kit, read the wiring, 
soldering, and step-by-step assembly information in the ‘‘Kit 
Builders Guide.” 


Resistors are identified by their value in ohms (82), kilohms 
(kQ) or megohms (M&2) and by color code. 


Capacitors are identified by their type (disc, Mylar”, 
electrolytic, tuning, trimmer, or polystyrene), and 
capacitance value in WF or pF. 


“Registered DuPont Trademark. 
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SOLDERING INSTRUCTIONS 


Poor soldering accounts for about 90% of all kit building 
problems. The following photographs show examples of the 
types of bad solder connections that are the most common 
cause of trouble. If you locate any of these bad solder 
connections in your kit, correct them as instructed. Study 
this section carefully before you begin to assemble your kit. 


In this case, the solder was applied to the lead 
but did not flow onto the foil. Te correct, 
reheat the connection. 


Here, solder has flowed along a lead and 
bridged to another foil. To correct, hold the 
circuit board above the soldering iron and 
reheat the solder. As the solder melts, it will 
flow down the iron. Then cut off the excess 
lead length. PROTECT YOUR EYES. 


Here, hot solder has been dropped onto the foil 
and the solder connected or bridged (or 
crossed) three foils. To correct, hold the circuit 
board above the soldering iron and reheat the 
solder. As the solder melts, it will flow down 
the iron. PROTECT YOUR EYES. 


NOTE: Solder that bridges two connections on 
the SAME FOIL is alright and should not be 
corrected. 


Keep the soldering iron tip clean by wiping it 
from time to time with a damp sponge or cloth. 
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A GOOD SOLDER CONNECTION 


SOLDER FLOWS OUTWARD 
AND GRADUALLY BLENDS 
WITH THE FOIL AND THE 


FOIL 


| 
| 
| 
LEAD 
yeas. 
| 
| 


4 
Zee CSOLOERING 


7 ARON 


7” POSITIONED 
CORRECTLY 


l 
| 
| 
44 a | 
I 
I 
| 
| 


Heat both the lead and the circuit board foil at the same time. The | 
ore will flow onto the lead and the foil evenly and will then make | 
a good electrical connection between the lead and the fofl. 


BAD SOLDER CONNECTIONS 
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SOLDER DOES NOT FLOW 
ONTO LEAD. A DARK ROSIN y 
BEAD SURROUNDS AND IN- BURNED .% > 
SULATES THE LEAD FROM ROSIN “S 7 
THE CONNECTION 7/7 SOLDERING 
7 RON 

7 POSITIONED 
INCORRECTLY 


(a 


FOIL 


When the lead is not heated sufficiently, the solder will not flow 
onto the lead as shown above. Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a 
connection as shown under ‘‘A Good Solder Connection.” 


x / 


7 
ve 4 
Poe SOLDERING 
SOLDER APPEARS TO FLOW / 7 7 1RON 
INWARD AND SIT ON TOP LOL. POSITIONED 


INCORRECTLY 


OF THE FOL. 


When the foil is not heated sufficiently, the solder will blob on the 
circuit board as shown above. Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a 
connection as shown under ‘‘A Good Solder Connection.”’ 
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CIRCUIT BOARD 


PARTS LIST 


Open the container marked PTS #1 and check each part 
against the following list. You will also be instructed to 
remove some of the other parts that are left in the carton. 
These parts will be referred to as the ‘Parts From Final 
Pack.’ Make a check (V7) in the space provided as you 
identify each part. The illustrations show what the part 
looks like. Only the hardware is shown actual size. 


Some parts are packaged in containers with the part number 
marked on the outside. Except for the initial parts check, 
keep these parts in their containers so they can be easily 
identified when they are called for in the assembly steps. 


To order a replacement part, always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ““Replacement Parts’’ inside the 
rear cover of this Manual. Your Warranty is located inside 
the front cover. For pricing information, refer to the 
separate ‘‘Heath Parts Price List.” 


KEY QTY. DESCRIPTION PART CIRCUIT 
No No. Component No. 
RESISTORS 


NOTE: Resistors may be packed in more than one envelope. All resistors 
are 1/2-watt, 10% tolerance (silver fourth band) unless otherwise stated. 


RY) 7 472 (yellow-violet- 1-1 R13, R31, 
black) R54, R57, R59, 
We R62, R201 
Al (¥) 10 100 2 (brown-black- 1-3 R14, R18, R28, 
brown) R39, R41, R42, 
R46, R51, R55, 
R96 
Al wf 1 220 {2 (red-red-brown) 1-45 R206 
Al WA 2 270 22 (red-violet- 1-42 R6, R49 
ft brown) 
Aen) 5 470 2 (yellow-violet- 1-6 RSOSmnS4e neo) 
¥ brown) R56 R93 
At © { 1 82092 (gray-red-brown) 1-8 R11 
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DESCRIPTION 


STARS (cont’d.) 


1000 2 (brown-black- 
red) 


1200 2 (brown-red-red) 
2700 &2 (red-violet-red) 
3300 2. (orange-orange- 
red) 

4700 2 (yellow-violet- 
red) 

6800 Q2 (blue-gray- 
red) 

10 kQ (brown-black- 
orange) 

22 kQQ (red-red-orange) 


47 kQ (yellow-violet- 
orange) 

68 kQ (blue-gray- 
orange) 

82 kQ (gray-red- 
orange) 

100 kQ (brown-black- 
yellow) 


470 kQ2 (yellow-violet- 
yellow) 

1 MQ (brown-black- 
green) 

2.2 MQ (red-red-green) 
3.3 MQ (orange-orange- 
green) 

10 M&2 (brown-black- 
blue) 


PART 
No. 


1-9 


CIRCUIT 


Component No. 


R1, R2, R3, R4, 
R7, R8, R12, 

R36, R58, R61, 
R63, R65, R69, 
R76, R78, R82, 
R85, R88, R205 


RQ 
R16, R17 
R92 
ee) Whe 


R53, R64, R66, 
R67, R202 
R79, R83, 
R86, R89 

Ril Se RoOpnate 
R204 

RAS), ei, IS, 
R95 

R19, R44, R47, 
R48, R75, R203 
R38, R94 


R21, R24 

R5 R43, R45, 
R81, R84, R87, 
R91 

R222 

INCAS, TRIAZy INOZ 


R26 
R72 


R73, R74 
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KEY OTY. DESCRIPTION 
No. 

CAPACITORS 

Mica 

B1 if 1 24pF 
B1 A 5 47pF 
B1 re eae 68 pF 
oie | 2 75pF 
B1 ( 6 100 pF 
B1 Y 3  130pF 
B1 93 3 150 pF 
B1( Vy, 1 200 pF 
B1 wge 2 230pF 
Bim (<7 2) 970 pF 
BI we p= 49 -330pF 
B1 ae 400 pF 
pee 1 470pF ‘ve 
B1 Nee 680 pF 
Disc 

Cwe co 3.3 pF 
on WE a Ee 
C1 ae “1 6pF 
C1 OZ 1 6.8pF 
ie 2, | 10 OF 
C1 A 1 27pF 
C1 ey 2 56pF 
Cl ey 3  510pF 
Cia.| 34 05 nF 


PART 
No. 


20-77 
20-101 


20-76 
20-110 
20-102 


20-104 
20-103 
20-108 
20-111 
20-114 
20-139 
20-116 
20-128 
20-107 


21-33 


2 lelor, 
Zale, 
ZILOS. 
2156S 

21-716 
21-160 
ANANSI! 
21-143 


CIRCUIT 


Component No. 


C123 

C71, C87, C88, 
C15, C121 

C1, C4 

C18, C104 
C61, C68, C98, 
C101, C107, C116 
C84, C85, C118 
C66, C96, C108 
C105 

C64, C82 

c94, C114 

C78 

C102 

C81 

C77, C97 


C12, C54, C73; 
C127 

C125 

C55 

C47 

C25, C126 

C48 

C49, C51 

C44, C45, C46 
C25 C5, Csr Ciily, 
Gis, G14,C17, 
C2 G23 C28; 
C29, C43, C52, 
C56, C57, C58, 
C59, C62, C63, 
C65, C67, C69, 
C72, C75, C76, 
C79, C83, C86, 
C89, C115, C117, 
C119, C122, Ci28 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


Other Capacitors 
ne 
D1 w/. 5 2uF electrolytic 25-123 C3237C427 691, AS 
C201, C204 


D1 yj 25 uF electrolytic 25-96 C205 
D2 if 10 uF electrolytic 25-115 C33, C92 : : 
b3.(Y) 100 uF electrolytic 25-117 C32, C41, C202 ee) 


D4 i 022 F Mylar 27-63 C109 
D4 1 pF Mylar 27-47 C26, C27, G31, 


C39NC745Giin- 
C2, Gils, CAGE: 
D4 vA 1 .47 wF Mylar 27-86 C93 
D5 2 1000 pF polystyrene 29-5 367637 


J 
D5 yk 2 1800 pF, (1.8n) poly- 29-4 C34, C35 


(dey Pe WN — 


styrene 


D6 4 1 4.7 pF ceramic 21-29 C53 

D7 i) 3 4to 40 pF trimmer 31-54 C6, C16, C19 

D7 a 9 8 to 60 pF trimmer 31-52 ©3,C7, C9, 
€229C24 Cos, 


€99, €103, C106 


TRANSISTORS — INTEGRATED CIRCUITS (IC’s) 


NOTE: Transistors and IC’s are marked for identification in one of the 
following ways: 


1 Part number. 
2s Type number. (On integrated circuits this refers only to the 
numbers; the letters may be different or missing.) 

s Part number and type number. 

4 Part number and a type number other than the one listed. 
D8 Gi 2  MPF105 transistor 417-169 @),, CZ 

B/ (JFET) 2 
‘Dik (Cd) 6 MPS-A20 transistor 417-801 Xs), (OS, ONG C071) Ke 

i Q12, Q14, Q201 [ U) 
Sens) 1 $2091 transistor 417-116 Q11 
oe) 1 40673 transistor 417-240 Q4 
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KEY QTY. DESCRIPTION 


No. 


Transistors-Integrated Circuits (1C‘s) 


D10 ( 2 MPS6521 transistor 
Baya x 1 2N4427 transistor 

D12 ( / 1 X29A829 transistor 
Dist) 1 MC1496G IC (inte- 


Yh grated circuit) 
D14 ( 1 LM3900 


CRYSTALS 
D15 (4 1 12.395 MHz 
D15 (4% ~+1~~«+15.895 MHz 
Di5 (Ay 1.~« «22.895 MHz 
D15 a 1 29.895 MHz 


PART 


417-172 
417-880 
417-201 
442-96 


442-71 


404-207 
404-208 
404-209 
404-210 


CIRCUIT 


Component No. 


val 
Y2 
Y3 
Y4 
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KEY QTY. DESCRIPTION PART CIRCUIT 

No. No. Component No. 
D16 ( 1. 1000 9 control 10-936 R77 

D16 (4) 1 50k control 10-222 R68 


CAUTION: Do not remove the coils or chokes from their envelopes until 
they are called for in a step. 


E1 ) 4 1.3 pH toroid coil 40-1800 sh 254133. 
/ L34 
Ere 2 1.8 BH toroid coil 40-1792 L7, L24 
Ein 2 2.5 pH toroid coil 40-1609 L31, L32 
Binns { 2 4.2 pH toroid coil 40-1798 L6, L23 
E1 (eb 2. 7.0pH toroid coil 40-1726 L28, L29 
E1 (—* 1. 9.0BH toroid coil 40-1797 tow 
Eq tA 2 18.5 wH toroid coil 40-1882 L5, L26 
Ei 1 27.5 pH toroid coil 40-1791 L27 
Epa 4) 2 15.0 pH toroid coil 40-1050 Fit £12 
Eom Gee ee leo ZH) toroid: coil 40-1788 (37 1k4 
ES) iets 1 4.7 wH toroid coil 40-1787 LZ 
E33 (—~ 1 13.0 WH toroid coil 40-1786 Li 
ae (o%, 01... 83 nH coil 40-1804 L19/L21 
Ean 1 1.47 pH coil 40-1803 L17/L18 
6 (of 1 4.0 pH coil 40-1795 L14 
Epes 2 y3 fH coil 40-1796 L15) 216 
ES (+ 1 8.0 pH coil 40-1794 L13 
SS 1 5.0 pH coil 40-1802 L9 
eC ams 1 26.0 wH choke 45-62 RFC3 
comet et 2 350 wH choke 45-82 RFC1, RFC2 
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KEY QTY. DESCRIPTION 
No. 


DIODES 


E9 (+7 1 VR-9.1 zener 
E9 WV 1 VR-36 zener 


poe 4 ~6FH1100 


EQ (-— 23 1N458 


EQ See 1N4149 


MISCELLANEOUS 


E10 we 1 Pushbutton switch 


assembly 
E11 (=— Relay 
Bie) Heat sink 


] 

1 
E13 (—— 1 IC socket 
E14 (<r 1 Ferrite bead 


PART 


56-19 
56-55 
56-87 


56-24 


56-56 


64-775 


69-47 
215-45 
434-298 
475-10 


Component No. 


Page 15 


CIRCUIT 


NOTE: HEATH PART NUMBERS 
ARE STAMPED ON MOST DIODES. 


ZD1 
ZD2 
D12, D13, D14, 
D15 
D1, D2, D3, D4, 
D5, D6, D7, DB, 


D9, D11, D16, D17, 
D18, D19, D21, D31, 
D32, D33, D34, D35, 
D36, 037, D38 

D22, D23, D24, D25, 
D26, D27, D28, D29 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. GD 


Miscellaneous (cont’d.) 


E15 (/) 3 Cable tie 354-5 
E16 (—% 4 6-32 x 1/4" screw 250-56 
E17 r7 3 6-32 nut 252-3 
E18 (4 4 #6 lockwasher 254-1 
E19 ee) 1 6-32 x 1/2” spacer 255-23 


PARTS FROM FINAL PACK 


E20 ( A 1 Nut starter 490-5 
E21 i 1 Angle bracket 204-1844 
11° Yellow wire 344-54 


+ 

YY 5’ 5-wire cable 347-39 

a 6’ Shielded cable 343-15 

—_ 1 Main circuit board 85-1748-5 

alae 1 AF Amplifier circuit 85-1677-1 
board 

+ Solder 


PRINTED MATERIAL 


NOTE: Be sure you refer to the numbers on the blue and 
white label in any communications you may have about this 
kit with Heath Company. You may want to write the model 
and series numbers in the sample label for future 
convenience. 


(-- 1 Blue and white label 391-34 
(~L 1 Parts Order Form 597-260 
(ss 1 Kit Builders Guide 597-308 
ol 1 Manual (See front cover 


for part number.) 
(eer) 1. Technical letter ~ 597-1412 


391-34 


MODEL 


| SERIES NO. | 
Hw.g = O14 FD 


“eu 
* ee 
sane £* r a 4 % 
he re ee AE AT RRND AT UE: 
Sao a 7 
4 TIUORID- 
Sone Wi A) ee Tovl tegeea rN? 
Th aatlidiegetions 
 —~ — a 
“ emia . 
’ Re es 7 > 
a ; 
Tr rfl 
i 
é oa 
) 
? 
i w 6) 9 
4 
“4 
4 f 
_ 
' 
4 * 
; 
- 1 yt 
So phil. 
; 5 al 
~~ 2% 
i « %, 
. “Tiny 7 
: “Hig _——e 
c - ‘ can % ) 
= eng yg . ol 
“Sy = s f mm ea 
a ~“ ~ 
1 - oo, 
qe 
va 
a4 
ts; 
zt a pa 


“# a0 
. iy 
we 
} i 
ef? 
+ 
i yin 
rs 2 7 ‘ 
‘ ‘ aa ine nye 
4 Sh i My wT ’ i 
ast a ; ‘1 
ry 45 ‘ 7 


a Luz 
éenss 
teh 


reas’ | 


Stes 


at 


‘we 

ie f Si. 
da-Hal 

a CE TM 
re] eo 
a-@ANT-28 
rei Tar-dA 


brie su dea 


tnd ewsdenue oll ow vehi uo weld 
dirty Tiaeé eva? Ver wor enbitest mariarties wee nt 
tobure ayy hw OF mean YOR MT perme.” ams, 10H 


a >. 
'f Pam bes 
9 7 
' 7 
oy wo 
i | 7 
ue 


-% 


ce svetey  & , 
weme "WI KSED &. 
ue fF 

yatta OM, - fe 
wange (SE mi 


: wns) a! 
saya pine 
siienwniey- FF 
- side gniowe - 3 
sides beeing A, 
iso Huswé aie OP 
his ene GA) | . 
od bau —% 
ne pee 


i 


ee 


gurl ba cog didi — bal bain: int 


- 


bf. 1 RE-. 
OOK: (88 


a is 3 ‘ia J 


ae a ' her * 
ical ati chs Liver 7. ea 


Sak’ 


Page 17 
Ge quEatTHrire 


STEP-BY-STEP ASSEMBLY 


START @ 

Position the AF Amplifier circuit board as 

shown. Then perform the steps in the FOR GOOD SOLDER 

order listed. CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 

NOTE: When you install an electrolytic IRON TIP CLEAN. gas 

capacitor, always connect the lead at the WIPE IT OFTEN a2 awe 

positive (+) end of the capacitor to the WITH A DAMP Eeeaxems 

Positive (+) marked point on the circuit SPONGE OR CLOTH. 

board. 


PLUS 
SIGN 


( C205: 25 uF electrolytic 


NOTE: When you install the following 
transistor, line up the flat on the transistor 
with the outline of the flat on the circuit 
board. Then insert the E, B, and C leads of 
the transistor into the corresponding E, B, 
and C holes in the circuit board. Position 
the transistor 1/4'° above the circuit 


board, solder the leads to the foil, and cut 
CONTINUE ©. 


off the excess lead lengths. 
FLAT (™ R206: 220 2 (red-red-brown). 


( C203: .1 uF Mylar. 


SDE 


( R204: 10 kQ (brown-black-orange). sa OF 


( 202: 100 uF electrolytic. 


AAs (“7~Solder the leads to the foil and cut 
° YA 

LC 
0 Wii Aa | 

Ys: TY (“Save two of. the cut off resistor 


S05 —U, leads. They will be used when you 


( 0201: MPS-A20 transistor 
(#417-801). 


install jumper wires on the main 


circuit board. 


C201: 2 uF electrolytic. 


Golde: the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 1-1 
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FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. -==% 


CONTINUE © 


CAUTION: When you perform the next 
step, be sure the lockwasher does not 
touch the adjacent foil. 


ease) (Lh ae 
Y Be Nee 


WITH A DAMP &Sseakson 
SPONGE OR CLOTH. ~~ 


NOTE: When you prepare the wires in the 
following steps, cut the wire to the length 
specified in the step and remove 1/4” of 
insulation from each end. Solder one end 
of each wire to the foil and cut off the 


excess wire lengths. 
jp 


( 2” yellow wire. 
SS ——— 
) 


2-3/4" yellow wire. 


( 


BO EmSuLD IE 
OF 
CIRCUIT BOARD 


3” yellow wire. 


NOTE: The hole marked ‘IN’ on the 


circuit board will be used later. (oe Mount a 6-32 x 1/2’ spacer on the 
foil side of the circuit board as 


shown above. 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


( \__nsoldered connections. 


( oe solder connections. 


( ) Solder bridges between foii patterns. 


Natal 


( Protruding leads which could touch 
together. 


( ie Transistors for the proper type and 
installation. 


Electrolytic capacitors for the 
correct position of the positive (+) 


lead. 


(a 


PICTORIAL 1-2 


Set the circuit board aside until it is called 
for later. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


aN CONTINUE © 


vad eae 


Position the main circuit board 
component side up as shown. Then 
perform the steps in the order listed. 


IDENTIFICATION 
DRAWING 


IMPORTANT: THE BANDED END OF DIODES CAN. 
BE MARKED IN A NUMBER OF WAYS. 


Wits 


BANDED END 
BE SURE YOU INSTALL EACH DIODE 
SO ITS BANDED END IS POSITIONED 
AS SHOWN IN THE PICTORIAL. 


Position the main circuit board foil-side-up 
as shown below. Then apply a thin coating 
of solder along the indicated edges of the 
circuit board. This will assure a good 
ground connection when the circuit board 
is mounted later. 


BUDE R 


PZ 
E> 
ZZ U 


(ZD2: VR-36 zener diode 
(#56-55). 


Solder the leads to the foil and cut 


off the excess lead lengths. 
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START @ 

FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING _ 
IRON TIP CLEAN. >>“. 
WIPE IT OFTEN ee or 
WITH A DAMP Reem 
SPONGE OR CLOTH. ~~ 


Install eight 1N4149 diodes (#56-56). 


( A Solder the leads to the foil and cut 
off the excess lead lengths. 


(Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


PICTORIAL 2-2 
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v2. four FH1100 diodes (+56-87). 
(Aimee BN 2 


Install avo 1N458 diodes (756-24) 
( D8 


Solder the leads to the foil and cut 
off the excess lead lengths 


(INCHES) 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


CONTINUE © 


NOTE: Use the previously saved cut off 
leads the 
following jumper wires. 


Mi yellow wire at J. 


( @" yellow wire at J 


resistor when you — install 


Install six 1N458 diodes (+=56-24) 


( & D6. 


(TT Ds 


(# Di 


(Pr D2 
(FD. <——— 
(Ta. 


( A older thenleads to the foilland cut 
off the excess lead lengths 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


STARTS 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. 


ee eed 
od 
SPONGE OR CLOTH. =: 


( WR67: 4700 2 (yellow-violet-red). 


WITH A DAMP 


(WSolder the leads to the foil and cut 
off the excess lead lengths. 


Yj PART 
NUMBER 
IDENTIFICATION 
DRAWING 
‘CONTINUE & 


(QW) R66: 4700 2 (yellow-violet-red). 


( R64: 4700 2 (yellow-violet-red). 
( R65: 1000 2 (brown-black-red). 


(xn) R59: 47 2 (yellow-violet-black). 


( 2“ R62: 47 2 (yellow-violet-black ). 


( ¢) R63: 1000 2 (brown-black-red). 


R55: 100 22 (brown-black-brown). 


R53: 4700 2 (yellow-violet-red). 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


NOTES: 


You will install four trimmer 
capacitors on the circuit board in 
the following steps. Note that there 
are two different values of trimmers. 


Some of the trimmer lugs have two 
or more leaves. When you install the 
trimmer, make sure all of the lug 
leaves go through the circuit board. 


IT IS VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One lug on each 
trimmer will be called the ground 
lug. This is the lug that is connected 
to the metal plate directly under the 
screw on the trimmer. 


SCREW Oa PLATE DIRECTLY 


UNDER THE 


YTHIS PLATE 
1S NOT Ny 
DIRECTLY GROUND 


UNDER LUG 
THE SCREW | RIMMER 


Make sure that each trimmer 
capacitor is properly positioned and 
soldered to the foil. If a trimmer lug 
has more than one leaf, make sure 
all leaves are soldered. 


YY 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


PICTORIAL 2-5 


Page 2 


CONTINUE © 


NOTE: In the following steps, solder the 
lugs to the foil as you install each trimmer. 


om C95: 8-60 pF trimmer (#31-52). 


(= C99: 8-60 pF trimmer (#31-52). 


( C122: 8-60 pF trimmer (#31-52). 


( C106: 8-60 pF trimmer (#31-52). 
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The steps performed in this Pictorial are in 
this area of the circuit board. PART 
Z NUMBER 


START © a IDENTIFICATION 
R 
FOR GOOD SOLDER DRAWING CONT 


CONNECTIONS, YOU MUST 


KEEP THE SOLDERING _ ( 4 R78: 1000 2 (brown-black-red). 
IRON TIP ee ——_—— 
WIPE IT OFTEN siemens ; ( £) R86: 6800 2 (blue-gray-red). 
WITH A DAMP Sse SSerai 

SPONGE OR CLOTH. (%) R92: 3300 2 (orange-orange-red). 


oy. R79: 6800 2 (blue-gray-red). 


(7) R81: 100 kQ (brown-black-yellow). 


(7) R93: 470 2 (yellow-violet-brown). 


) R89: 6800 Q (blue-gray-red). 


R83: 6800 2 (blue-gray-red). 
(NL R82: 1000 2 (brown-black-red). = ‘ 
(“% R84: 100 kQ (brown-black-yellow). a TEE 


[7 R85: 1000 2 (brown-black-red). 


R44: 47 kQ (yellow-violet-orange). 


R46: 100 22 (brown-black-brown). 


(7 Solder the leads to the foil and cut 
off the excess lead lengths. 
(R39: 100 2 (brown-black-brown). 


t R43: 100 kQ (brown-black-yellow). 
R51: 100 Q (brown-black-brown). 
LL, R47: 47 kQ (yellow-violet-orange). 


Dae Solder the leads to the foil and cut A ae (aN G) 
off the excess lead lengths. bie ii hE. 
. il ( Solder the leads to the foil and cut 
alt 


( 4—R87: 100 kQ (brown-black-yellow). 


R91: 100 kQ (brown-black-yellow). 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


off the excess lead lengths. 
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a ( R76: 1000 22 (brown-black-red). 


(=< R18: 100 2 (brown-black-brown). 


(<f Solder the leads to the foil and cut 
off the excess lead lengths. 


( R41: 100 2 (brown-black-brown), 


R37: 22 kQ (red-red-orange). 


Install four 1000 {2 (brown-black-red) 
resistors. 


BY Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


em he ae 


PICTORIAL 2-7 
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CONTINUE © 


R77: 1000 82 control (#10-936). 
Solder the lugs to the foil. 


( R75: 47 kQ (yellow-violet-orange). 


(NJAR74: 10 MQ (brown-black-blue). 
(Uyrroe: 100 {2 (brown-black-brown). 


(¥°R73: 10 MQ (brown-black-blue), 
( Ww R28: 100 2 (brown-black-brown). 


(== R17: 2700 22 (red-violet-red). 
(MIR 16: 2700 Q (red-violet-red). 


( wT: 820 2 (gray-red-brown). 
eSoicer the leads to the foil and cut 


off the excess lead lengths. 
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START @ 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. pret SS 


WIPE IT OFTEN oes SE 
WITH A DAMP SEAS 
SPCNGE OR CLOTH. 


( ) R29: 22 kQ (red-red-orange). 

(_) R27: 1 MQ (brown-black-green). 

( ) R72: 3.3 MQ (orange-orange-green). 

( ) R22: 470 kQ (yellow-violet-yellow). 
( ) R19: 47 kQ (yellow-violet-orange). 
( ) R15: 10 k&82 (brown-black-orange). 


( ) R8: 1000 22 (brown-black-red). 


( ) R13: 47 2 (yellow-violet-black). 


(-) R14: 100 Q (brown-black-brown). 
( Y R12: 1000 2 (brown-black-red). 


( 4 Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 


this area of the circuit board. 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 
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CONTINUED 


NOTE: To install an IC socket be sure ihe 
socket pins are straight. Then insert the 
socket pins and solder them to the foil. 


(a 


14-pin IC socket at IC2. 


R25: 1 MQ (brown-black-green). 


( SR7: 1000 2 (brown-black-red) 
( \/R6 270 2 (red-violet-brown). 
( @RS: 100 kQ (brown-black-yellow). 


(4 Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 


this area of the circuit board. 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING 
IRON TIP CLEAN. ---@ 


(ef C87: 47 pF mica. 


(> C84: 130 pF mica. 
( 9 C81: 470 pF mica. 


( C114: 270 pF mica. 


(— C82: 230 pF mica. 


(=# C77: 680 pF mica. 


(“J C78: 330 pF mica. 


( ead Solder the leads to the foil and cut 
off the excess lead lengths. 


NOTE: When you install disc capacitors, 
do not push the insulated portions of the 
leads into the circuit board holes. This 
could make it difficult to solder the leads 


ne toi 
ce as INSULATION 


( C79: .05 pF disc. 
( C83: .05 uF disc. 


(_ ) C86: .05 uF disc. 


(F Solder the leads to the foil and cut 
off the excess lead lengths. 


fof 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


CONTINUED 


(Mc115: .05 pF disc. 


( C117: .05 uF disc. 
( C89: .05 uF disc. 


( YC119: .05 uF disc. 


C76: .05 uF disc. 


( wv C66: 150 pF mica. 


Y , 4) ———— 
BSSXd / 
Sah cate 4 
WONT 
k ‘fa i 
( older the leads to the foil and cut 
Y \ ¥ i yf off the excess lead lengths. 
Z [\ - Ct 
Aner A 
play GGG, 7 ZZ zd C69: .05 uF disc. 
G g 
* AP heal’ 9 
Fr o A 
Cy "4 ‘Se Z, (CEB: 100 pF mica 
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peRe \ge 2s 
. YZ 7 
N\Q NY 
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G7, » 


(C102: 400 pF mica. 
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Vil S 


PICTORIAL 2-9 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 


this area of the circuit board. 


START & 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING _ 
IRON TIP EIN ly ess. Ns 


WIPE OREN .=<5 


WITH A DAMP REREAD 
SPONGE OR CLOTH. ~- 


( C116: 100 pF mica. 
(A C118: 130 pF mica. 


(A) C121: 47 pF mica. 
( & C58: .05 uF disc. 
( C73Hsk3 PFidisc: 


(7) C123: 24 pF mica. 


( C65: .05 uF disc. 


( C722. 05)tRidisc: 


(T Solder the leads to the foil and cut 
off the excess lead lengths. 
( 


ee 


C47: 6.8 pF disc. 
Ne 


(#1 C75: .05 uF disc. 
(7) C51: 56 pF disc. 


(f) C54: 3.3 pF disc. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 
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NUMBER 
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IDENTIFICATION 
DRAWING 
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CONTINUED 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


(*) C52: .05 uF disc. 


(*) C44: 510 pF disc. 


(4) C45: 510 pF disc. 


(C56: .05 uF disc. 


4) 


C46: 510 pF disc. 


( SY Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board 
Y 
START @S PART CONTINUEY 


NOTE: In the following four steps, be sure 
you position each capacitor so its shaded 
end is toward the banded end of the 
outline on the circuit board, as shown. 


SHADED 
END 


( $7 C43: .05 uF disc. NUMBER 
( 24C109: .022 pF Mylar. DENT 


DRAWING 


NOTE: When you install an electrolytic 
capacitor, always connect the lead at the 
positive (+) end of the capacitor to the 
Positive (+) marked point on the circuit 
board. 


¥ () 


AL 


( €42: 2 uF electrolytic. 


(Solder the leads to the foil and cut 
off the excess lead lengths. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


(> C23: 05 uF disc. ‘os Be 
eh aret A) 
OF , 


(jee 21 05 Eidise: 


(#) C17: .05 uF disc. 


(A Solder the leads to the foil and cut , 
off the excess lead lengths. ~~ 


(<7 Ci 2e3°3ipkidisc: 


(™™RFC1: 350 wH choke (#45-82). 
CAUTION: Bend the leads toward 
the slot in the core. 


( $87C11: .05 pF disc. 


PICTORIAL 2-11 


( AL Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


CONTINUED 


NOTE: The indexed (pin 1) end of inline 


STA RT @B integrated circuits may be marked in a 
NOTE: When you install a transistor, line number,of ways such as a notch, triangle, 
‘ ; dot, the numeral 1, etc. 
up the flat or tab on the transistor with 
the outline of the flat or tab on the circuit PART NOTCH 
NUMBER 


board. Then insert the leads in the 
corresponding holes in the circuit board. 


Position it 1/4°’ above the circuit board; IDENTIFICATION 
then solder the leads to the foil and cut DRAWING 
off the excess lead lengths. 


PIN 1 


SMALL RI 
INDENTATION OR 


aap NE 


PIN 1 PIN 1 
Be sure you install the IC so its indexed 
end is toward the index mark printed on 


if Q6: MPS-6521 transistor 
(#417-172). 


Install two MPS-A20 transistors 
(#417-801). 


the circuit board. 


Before you apply downward pressure to 
an IC, make sure each IC pin is centered in 
its proper socket hole. Handle !IC’s with 
care as their pins are very easily bent. 


iene Cas MPS-A20 transistor 
(#417-801). 


SOCKET 


Ch), Os: MPS-A20 transistor 
(#417-801). ( T 1C2: LM2900 integrated circuit 


(=442-71). 


(<3. 1C1: MC1496G integrated circuit 
(=442-96). Line up the tab on the 
IC with the outline of the tab on the 
circuit board; then insert the leads in 
their respective holes, 1 through 10, 
on the circuit board. Solder the 
leads to the foil and cut off the 


excess lead lengths. 


(*%) Q2: MPF-105 transistor (4417-169). 


LOCATING 
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Ge gHEATHEITS 
The steps performed in this Pictorial are in 
this area of the circuit board. 
STARTS CONTINUED 
( Q12: MPS-A20 transistor NOTE: When you install an electrolytic 
(#417-801). capacitor, always connect the lead at the 


Positive (+) end of the capacitor to the 
Positive (+) marked point on the circuit 


( ¥ Q13: X29A829 transistor 
(#417-201). 


IDENTIFICATION 
DRAWING 


Q11: $2091 transistor (4417-116). 


(9) 


FLAT 
SIDE 


( Oise MPS6521 transistor 
(#417-172). 


C91: 2 uF electrolytic. 
( 4 Q9: 2N4427 transistor (£417-880). 


Place a ferrite bead on the B (base) 
lead. Then mount the transistor as =| gional Ip 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


STARTS 

FOR GOOD SOLDER 

CONNECTIONS, YOU MUST 

KEEP WHE SOLDERING _ PART 
IRON TIP CLEAN. ~-—%, 

WIPE IT OFTEN aoe cn. 


IDENTIFICATION 


NOTE: When you install a coil in the DRAWING 


following steps, keep it within the outline 
on the circuit board. Solder the leads to 
the foil and cut off the excess lead lengths D 


as each coil is installed. Q — 
coy Gua 
ee fic 


#9 uH coil (#40-1797) at L22. 


CONTINUED 


(et L24: 1.8 WH coil (440-1792). 


( om L25: 1.3 wH coil (#40-1800). 


(fF RFC2: 350 pH choke (#45-82). 
CAUTION: Bend the leads toward 
the slot in the core. 


al 


SLOT...' 


(@™ 4.2 WH coil (#40-1798) at L23. 


( 9726 wH choke (#45-62) at RFCS. 
Bend the leads toward the slot as 


shown. 


( * Place heat sink (215-45) on 
transistor Q9 as shown. 


( C93: .47 uF Mylar. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


(7 126: 15.5 pH coil (440-1882). 


(“F 131: 2.5 pH coil (#40-1609). 


(A 27: 27.5 pH coil (#40-1791). 


(Af 32: 2.5 wH coil (#40-1609). 


( # 29:7 pH coil (#40-1726), 


( 0.28: 7 wH coil (#40-1726). 
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Ge guratrHxire 
STARTS Sion 
i”) Locate a 10 k& (brown-black- 


orange) resistor, and coil #40-1794. 


Refer to the following drawing and 
solder the 10 k{Q2 resistor between 
the lugs of the coil. NOTE: Be sure 
you mount the resistor so the color 
dot on the coil is positioned as 


shown, COIL 
#40-1794 


SOLDER SOLDER 


8 A 


COLOR 
DOT 


10KQ RESISTOR 
NOTES: 


ik In the following steps, be sure you 
Position the color dot on the coil 
toward the dot of the coil outline on 
the circuit board. 


Solder the pins to the foil as you 
install each part. 


L13/R50: Mount the coil-resistor 
combination at L13. 


( YL14: 4 wH coil 


( ae 1.3 pH coil (#40-1796). 


(=40-1795). 


eat 1.3 wH coil (#40-1796). 


(A779: 5 H coil (=40-1802). 


Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


CONTINUES 


L17/L18: 80/40 meter heterodyne 
Oscillator coil (#40-1803). 


IDENTIFICATION 
DRAWING 


‘TOOOUL 


>> ) ( L19/L21: 20/15 meter heterodyne 
as wy \ Z oscillator coil (#40-1804). 
Z eu pat 
aY aaa Q (“J 112: 15 WH toroid coil (440-1050). 
I ij " | 0) Match the color dot on the wide 
C} = () space on the circuit board. 
cl) 


s 
’ 


east 


( L11: 15 pH toroid coil (#40-1050). 


(“ST Be sure the shield cans of coils L17, 
t18, L19, and L21 do not touch the 
leads of the resistors at the left side 
of the coils. If necessary, use a small 
screwdriver and very carefully press 
the bottom edge of each shield just 
far enough away from the resistor 

leads so they do not touch. 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


START — sed 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST NUMBER 


KEEP THE SOLDERING 
IRON TIP CLEAN. “= ‘\5 


WIPE IT OFTEN pct SO ~ 
WITH A DAMP RSE 
SPONGE OR CLOTH. ~~ 


IDENTIFICATION 
DRAWING 


NOTE: When you install a coil in the 
following steps, keep it within the coil 
outline on the circuit board. Solder the 
leads to the foil and cut off the excess lead 
lengths. 


(7) L8: 1.3 WH toroid coil (#40-1800). 


(%) L7: 1.8 wH toroid coil (#40-1792). 


(7) 6: 4.2 pH toroid coil (#40-1798). 


( f L5: 15.5 pH toroid coil (#40-1882). 


NOTES: 


if You will install four trimmer 
capacitors on the circuit board in 
the following steps. Note that there 
are two different values of trimmers. 


Some of the trimmer lugs have two 
or more leaves. When you install the 
trimmers, make sure all of the lug 
leaves go through the circuit board. 


IT IS VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One lug on each 
trimmer will be called the ground 
lug (G). This is the lug that is 
connected to the metal plate 
directly under the screw on the 


trimmer. 
SCREW a PLATE DIRECTLY 
UNDER THE 


se o> 
PL 


THIS PLATE PICTORIAL 2-16 


1S NOT 
DIRECTLY 

UNDER 
THE SCREW TRIMMER 


\ 
GROUND 
LUG 


GegurarHxire 


CONTINUE’ 


NOTES: (cont‘d.) 

4. Make sure that each trimmer 
Capacitor is properly positioned and 
soldered to the foil. If a trimmer lug 
has more than one leaf, make sure 
all leaves are soldered. 


TRIMMER 


aay 


es = 
DTLISILILISLEIILEDISISED OLD ULEELLELSSIEDLIDIGES 
1 


LEAVES 


(_+-TS: 8-60 pF trimmer (#31-52). 


= 
( ) C24: 8-60 pF trimmer (#31-52). 


( 47 C22: 8-60 pF trimmer (#31-52). 


(\-19: 4-40 pF trimmer (#31-54). 
(A416: 4-40 pF trimmer (#31-54). 


( + L4: 1.8 wH toroid coil (#40-1788). 
( L3: 1.8 uH toroid coil (#40-1788). 


( 47 L1.13 uH toroid coil (#40-1786). 
(1 Solder the lugs to the foil. 
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The steps performed in this Pictorial are in Yy y 
this area of the circuit board. Yj CO NTINUEDC 


NOTE: In the following five steps, solder 
the pins to the foil as you install each part. 


PART 
NUMBER eT RY1: Relay (#69-47). CAUTION: 
Do not bend any of the mechanical 
IDENTIFICATION | Uy parts on the relay. 
DRAWING a 


2 
ST aiiell 


= 
U 
g 


ot: 
if 
[ 


) 


I Y1: 12.395 MHz — crystal 
(#404-207). 


ti 


a 
wake 


Ho 


Note the different positon of the circuit 
board in this Pictorial. 


NOTE: When you install an electrolytic 
capacitor, always connect the lead at the 
positive (+) end of capacitor to the 
positive (+) marked point on the circuit 
board. 


(9 Y3: 22.895 MHz crystal 
(#404-209). 


MN eanecels 29.895 MHz crystal 
(#404-210). 


( C41: 100 pF electrolytic. 


(LL C32: 100 uF electrolytic. 


( C33: 10 pF electrolytic. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 
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PART 


The steps performed in this Pictorial are in 


this area of the circuit board. 


FOR GOOD SOLDER 


KEEP THE SOLDERING 
IRON TIP CLEAN. 
WIPE IT OFTEN p=2~! 
WITH A DAMP ESeSkemp 
SPONGE OR CLOTH. ~~ 


left as shown, 


( f Position the 


of each switch. 


NUMBER 


CONNECTIONS, YOU MUST 


= we 


L@Zs 


<a AD 


NOTE: There is a spring at one end of the 
pushbutton switch assembly. (See inset 
drawing.) When you perform the next two 
steps, be sure you position the switch 
assembly so its spring end is toward your 


pushbutton switch 
assembly so its spring end is toward 
your left as shown in Detail 2-18A. 


( °) Very carefully cut the indicated pins 
off each of the four switches. Cut 
them as close as possible to the body 


IDENTIFICATION 
DRAWING 


GY 


| 7 
CUTen! 
PINS 


J J 


PICTORIAL 2 


7 a 7 


LC 
MMM 


Z 


18 
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CONTINUE © 


(J Start the pins into the circuit board 


Turn the switch assembly over and 
line up the remaining pins with their 
respective holes in the circuit board. 


holes. Then press the switch 
assembly tight against the circuit 
board. Also, make sure the assembly 
is parallel with the circuit board. 
Then turn the assembly over and 
solder two lugs on each end of the 
switch assembly. Check the switch 
assembly to make sure it is straignt. 
If the assembly is straight, solder the 
other switch lugs. Cut off the excess 
lugs from the foil side of the board. 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


4 


Unsoldered connections. 


( a “Cold” solder connections. 


( fr Solder bridges between foil patterns. 


( y Protruding leads which could touch 
together. 


(f 


if 


( 


Transistors for the proper type and 
installation. 


Electrolytic capacitors for the 
correct position of the positive (+) 
end. 


Diodes for the correct position of 
the banded end. 
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CIRCUIT BOARD WIRING 


NOTES: 


ile In the following steps, you will use the 5-wire cable 
supplied with the kit to prepare four multiwire cables. 
Each cable will be connected to the circuit board as 
soon as it is prepared. 


CAUTION: When you prepare a multiwire cable in the 
following steps, grip the cable securely when you remove 
insulation from one of the wires. This will prevent you from 
pulling one of the wires out of the cable. 


2 When you prepare the ends of the cable wires, cut 
each wire to the length indicated in the appropriate 
Detail and remove 1/4” of insulation from each end of 
each wire. Then twist the strands and apply a small 
amount of solder to the wire ends to hold the strands 
together. 


Gy Solder each wire to the foil as it is connected to the 
circuit board. Then cut off the excess wire lengths. 


Refer to Pictorial 3-1 in the Illustration Booklet for the 
following steps. 


( }—fRefer to Detail 3-1A and prepare an 8” cable as 
shown. 


Connect the wires at the shorter prepared end of this cable 
to the following circuit board holes. 


( 47 White to hole NN. 
Vas Green to hole MM. 
( # Red to hole LL. 


(y Black to hole KK. 


NOTE: In the following steps, (NS) means not to solder 
because another wire (or wires) will be added later. The 
letter S with a number, such as (S-2), means to solder the 
connection. The number that follows the letter S indicates 
the number of wires at that connection. 


fe) TEV % 1 (INCHES) ae 
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eZ 


Connect the wires at the free end of the 8” cable to the 
pushbutton switch assembly as follows. Wrap each wire 
around the pin so it makes a secure mechanical connection 
before you solder the wire to the pin. 


(—+ White to switch SW4 pin 9 (NS). 
(,) Green to switch SW3 pin 9 (NS). 


(-) Red to switch SW2 pin 9 (NS). 


( Black to switch SW1 pin 9 (NS), 


‘ 4" 


1/4" 


—SBLK = 
a see Ze 
cGRNGY ese! 

WHT Di CUT OFF ee WHT 


. BROWN WIRE 


2-1/2! 
Belay 


BE CAREFUL YOU DO NOT CUT THE INNER LEADS 
WHEN YOU REMOVE THE OUTER INSULATION OF 
MME CAB Ee 


SEE DIMENSION 
ON DETAILS 


REMOVE 1/4" OF INSULATION FROM THE ENDS OF 
THE WIRES. THEN APPLY A SMALL AMOUNT OF 
SOLDER TO THE END OF EACH WIRE TO HOLD THE 
FINE STRANDS TOGETHER. 
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Detail 3-1A 
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Detail 3-1B 


(_-) Refer to Detail 3-1B and prepare an 11-1/2" cable as 
shown, 


Connect the wires at the shorter prepared end of the cable 
to the following circuit board holes. 


(<) Black to hole N. 
( im Hea to hole P. 
( A Green to hole Q. 


( White to hole R. 


At the other end of the cable, connect the wires to the 
pushbutton switch assembly as follows: 


( a Black to SW1 pin 5 (S-1). 
( ie Red to SW2 pin 5 (S-1). 
( if Green to SW3 pin 5 (S-1). 


( G White to SW4 pin 5 (S-1). 


( Cut an 8-1/2" length off the remaining length of 
5-wire cable. Then carefully remove all of the outer 
insulation from the 8-1/2" length. These cable wires 
will be used in the following steps. 


(INCHES) 2 3 


Gegurarrrire 


NOTE: When you prepare a stranded wire, cut it to the 
length specified in the step and remove 1/4” of insulation 
from each end. Then twist the strands and apply a small 
amount of solder to the wire ends to hold the strands 
together. 


You may prefer to prepare wires ahead of time, as in the 
following step. The wires are listed in the order in which 
they are used. Save the remaining wires for use later. 


( 4 Prepare the following wires: 


2-1/2" white 3-1/2" red 
2-1/2"' white 5” black 
2-1/2" green 2-3/4" green 


) Connect a 2-1/2" white wire between circuit board 
holes 4 (S-1) and 4 (S-1). 


(#) Connect a 2-1/2” white wire from switch SW4 pin 9 
(S-2) to circuit board hole 8 (S-1). 


(4) Connect a 2-1/2” green wire from switch SW3 pin 9 
(S-2) to circuit board hole 7 (S-1). 


tT Connect a 3-1/2” red wire from switch SW2 pin 9 
(S-2) to circuit board hole 6 (S-1). 


( Connect a 5” black wire from switch SW1 pin 9 (S-2) 
to circuit board hole 5 (S-1). 


( J Connect a 2-3/4" green wire between circuit board 
holes 3 (S-1) and 3 (S-1). 


(~) Position the cable wires connected to the pushbutton 
switch assembly down between the switch pins and 
against the body of the switches. Position the circuit 
board wires as shown on the Pictorial. 
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Detail 3-1C 


Y) Refer to Detail 3-1C and prepare a 16’ cable. At one 
end of the cable, connect the wires to the following 
circuit board holes. 


{ «+ Red to hole HH. 


(1 Black to hole JJ. 
( hite to hole EE. 


The other end of the cable will be connected later. 


() Refer to Detail 3-1D and prepare an 11” cable. 


At the longer prepared end, connect the wires to the 


following circuit board holes. 
(A White to hole PP. 
( W Black to hole CC. 


The green wire, and the wires at the other end of the cable, 
will be connected later. 


NOTES: 


ie When the hardware is called for in a step, only the 
screw size will be given. For instance, if 6-32 x 1/4” 
hardware is called for, it means to use a 6-32 x 1/4" 
screw, one or more #6 lockwashers, and a 6-32 nut. 
The Detail, inset drawing, or Pictorial referred to in 
the steps will show the proper number of lockwashers 
and the type of screw to use. 


2. Use the plastic nut starter supplied with the kit to 
hold and start 6-32 and 4-40 nuts on screws. 


(7 Refer to the inset drawing on Pictorial 3-1 and mount 
an angle bracket (#204-1844) on the upper edge of 
the circuit board. Use 6-32 x 1/4"’ hardware at the 
three locations shown. Tighten the hardware only 
finger tight. 


( 4~Move the angle bracket as far as it will go away from 
the edge of the circuit board. Then tighten the screws. 
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Detail 3-1D 


Oe le i 
aaron 
' , 0 ant co! Dell & ameter: ast reer d A 
\f « Sted weISTIC 107 reviD or: hrs esizg wee é 
r «SEA @ stu te pans 1 07 Besies ay erewO art ‘Wms racine 
“+ .9 o Svcs rye mene Oe for we ane WETICE 2 ae ; 
as - atl e ; “¥ te hus 
ni a? hevietet [aha w orwwerb 1 Jiseat ot . 7 
i i oy ie <a o ay tnt ‘ i be | aan ext vw gone : 
ratte contol soln Magany oe) ware (OM Ue & ie 2 ye. Wada 
ms ot axa PQ etyt anit Tine ‘ ; : Ages 
WG faged 
; ba Teal= & = ve 
(ehay bailecud Prats Fh) Deeg Se ort. >. 7 mil } 
aie , id CO Theht bie bic \ t ie 
yy a 
tio 3" alder “at a) bas wt & ligned one 
; ~ ey gnigotiol ati as ew wt Hiree> nites & 
1c :  terieror™ OC Br Sot). Teer oe it v" : me 
: ote fut Tevnerd ait $ < salon 
wt Pl « SE. oe). baad : ay 
vail eis reyimit orwe reed i“ aay : 
’ HF Teg > 
’ i * 
ih Kiwi st sa roxtsotd-gtone erty volt” t~) , - i 
nod hustn sdf te épbe aij ‘ aes 
} e verel Jazsaneigy Sehliiw vides ottieibe 
¥ r , , ny aot — Z a 
‘ A | ty) er. 
ian e ‘ tate ihiaen een “oe alten * ns dy brper taal i eit 
' — | fone 
. 7 
j | ae nF Ol Beret. rit Stade 8s ta org” 
7 ; ce TW 7 u _eetcr oon iu 
’ © os a od] - 
i} sie bt eae ine . * 
- ‘ ine arn ams 2 4 . 
~ _" ‘ 4 te pee rT | 
we 
,7 _ j y ; 7 J ¥ 5 
' : at “s ; 
ats wit 3 o bre utttia BS Te piiveee bie ¢ 
« GP-S ered ; te. 
' i= . 
- : A 
. ‘ ra 
ma ¥ +* 
J 7 q, oP OF yi 
: 7 deers 
pf pos rie 
if i : 
si ‘ nie 
; Alf ; mit Fn 
ve it ie 
a ae 4 
. sty 4 nih I ; ~y 
r ba 4 ee wy Las" c= oy 
fo myh 8 Fe Le ieee et ee 
5! " oh Ve iA os ie s9h4 » | hi 
: Le Si) 11 i 
ae if hs a : , 7 F dips fT, 
a n 2 = t a ae e! wi 7 = 
meee fy ry iyi vee er iaf ri an 


Refer to Pictorial 3-2 in the Illustration Booklet for the 
following steps. 


( 47 Connect a 2-1/2” red wire between circuit board holes 
2 (S-1) and 2 (S-1). 


( »Y-Tonnect a 3-1/2". black wire between circuit board 
holes 1 (S-1) and 1 (S-1). 


NOTES: 


ie All of the shielded cables used in this kit will have 
their ends prepared and dimensioned as specified in 
Detail 3-2A. CAUTION: Hold each cable as shown 
when you prepare its ends. This will prevent you from 
pulling the inner lead out of the cable when you 
remove outer or inner insulation. 


2 The step that directs you to prepare a shielded cable 
will specify its length. 


=< 3/4" 
SHIELDED 
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Detail 3-2A 


(INCHES) 2 3 


(7 Refer to Detail 3-2A and prepare a 4” shielded cable. 


( ) At one end of this cable, connect the shield lead to 
hole S (S-1) and the inner lead to hole C (S-1). NOTE: 
These two holes are near the center of the circuit 
board. 


A At the other end of the cable, carefully cut off only 
the shield lead. Then connect the inner lead to hole H 


(S-1). 


(#) Refer to Detail 3-2A and prepare four 7” shielded 
cables. 


( ) At one end of a 7” shielded cable, wrap the inner lead 
around SW1 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 


NOTE: Be very careful when you connect the shielded 
cables in the following steps. Do not allow the shield wires 
to touch adjacent coil or switch lugs. Position the leads 
down between the coils; then carefully wrap the leads 
around the coil lugs. Solder the leads to the lugs and cut off 
the excess lead lengths. CAUTION: Use only enough heat 
and solder to make a good connection. 


( His the free end of the 7” cable, wrap the shield lead 
around coil L1 lug 2 (S-1) and the inner lead around 
lug 1 (S-1). 


(<Y At one end of another 7” cable, wrap the inner lead 
around SW2 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 


( At the other end of the cable, wrap the shield lead 
around coil L2 lug 2 (S-1) and the inner lead around 


Jug 1 (S-1). 

( At one end of another 7’’ cable, wrap the inner lead 
around SW3 pin 3 (S-1) and the shield lead around pin 
4 (S-1). 
ra 


(“> At the other end of the cable, wrap the shield lead 
around coil L3 lug 2 (S-1) and the inner lead around 
lug 1 (S-1). 
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™ At one end of another 7” cable, wrap the inner lead 
around SW4 pin 3 (S-1) and the shield lead around pin 
4 (NS). 


aN At the other end of the cable, wrap the shield lead 
around L4 lug 2 (S-1) and the inner lead around lug 1 
(S-1). 


(Refer to Detail 3-2A and prepare a 5-1/2” shielded 
cable. 


( JAF one end of the cable, wrap the inner lead around 
SW4 pin 2 (NS) and the shield lead around lug 4 (S-2). 
The other end of this cable will be connected later. 
A 
(4 Refer to Detail 3-2A and prepare a 13-1/2” shielded 
cable. 


(«& At one end of this cable, connect the shield lead to the 
indicated circuit board hole S (S-1) and the inner lead 
to hole M (S-1). The other end of this cable wi!l be 
connected later. 


Sa to Detail 3-2A and prepare a 7” shielded cable. 


( ag At one end of this cable, connect the shield lead to the 
other circuit board hole marked S (S-1) and the inner 
lead to hole L (S-1). The other end of this cable will 
be connected later. 


Refer to Pictorial 3-3 in the Illustration Booklet for the 
following steps. 


NOTES: 


ile Use yellow hookup wire when you perform the 
following steps. After you connect a wire on the 
circuit board, solder the wire to the foil and cut off 
the excess wire lengths. 


De When you connect a wire to one of the pins of the 
pushbutton switch assembly, wrap the wire around the 
pin so it makes a secure mechanical connection before 
you apply any solder. 


(_ ) Prepare the following wires: 


8-1/2" WOr 
6-1/2" ca 
1-1/2” 4” 


o-W2> Wee 


( 4 Connect an 8-1/2” wire between circuit board holes J 
(S-1) and WW (S-1). 


(—— Connest a 6-1/2” wire between circuit board holes V 
(S-1) and V (S-1). 


me Install a 1-1/2’ wire at the location marked JUMPER. 
NOTE: Position this wire over R22, the 470 kQ 
(yellow-violet-yellow) resistor, as shown. 


( 2—Tonnect a 3-1/2" wire between circuit board holes U 
(S-1) and U (S-1). 


a 


EaConnect a 10” wire between circuit board holes K 
(S-1) and B (S-1). 


(Connect an 8” wire from circuit board hole XX (S-1) 
to switch SW1 pin 6 (NS). 


( = eonnect a 4" wire from circuit board hole D (S-1) to 
switch SW4 pin 8 (NS). 


°) Connect a 2-1/2” wire from circuit board hole T (S-1) 
to SW4 pin 6 (NS). 


(*) Prepare the following yellow wires: 


pu! Def eae 
gas Dye | OO: 
De Mipe <i 


Connect wires between the pins of the pushbutton switch 
assembly as follows: 


( *) 2’ yellow from SW1 pin 8 (S-1) to SW2 pin 8 (NS). 
(4) 2" yellow from SW2 pin 8 (S-2) to SW3 pin 8 (NS). 
(#) 2° yellow from SW3 pin 8 (S-2) to SW4 pin 8 (S-2). 


(e) 2-1/2" yellow from SW1 pin 6 (S-2) to SW2 pin 6 
(NS). 


( J 2-1/2" yellow from SW2 pin 6 (S-2) to SW3 pin 6 
(NS), 

(7) 2-1/2" yellow from SW3 pin 6 (S-2) to SW4 pin 6 
(S-2). 
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Pay, ( 2” yellow from SW4 pin 2 (S-2) to SW3 pin 2 (NS). ( a In a similar manner, use cable ties to securely tie 
together the wires and/or cables at E and F. 


( 4 2" yellow from SW3 pin 2 (S-2) to SW2 pin 2 (NS). 
A Position the wires on the circuit board as shown in the 


A 2” yellow from SW2 pin 2 (S-2) to SW1 pin 2 (S-1). Pictorial. 
( 4 Group together all of the wires and cables at D on the Cris completes the circuit board wiring. Shake out any loose 
Pictorial. Then refer to the inset drawing and, using a wire clippings or solder splashes. Recheck the circuit board 


cable tie as shown, tie all of the wires and cables for any solder bridges between adjacent foil patterns. Then 
tightly together. set the circuit board aside until it is called for later. 
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CHASSIS 


PARTS LIST 


Check the remaining parts against the following list. Make a 
check (“) in the space provided as you identify each part. 
The illustrations show what the part looks like. Only the 
hardware is shown actual size. 


Some parts are packaged in containers with the part number 
marked on the outside. Except for the initial parts check, 
keep these parts in their containers so they can be easily 
identified when they are called for in the assembly steps. 


KEY OTY>) SDESGRIPTION PART 
No. No. 


RESISTORS-DIODES 


1000 (brown-black-red) 1-9 


resistor. 

Fy Oa) 1 47 k&2 (yellow-violet- 1-25 
Orange) resistor. 

Eas (4 2 100 Q, 2-watt (brown- 1-20-2 
black-brown) resistor 

Fo (“) 1 1N458 diode 56-24 


HEATHEIT® 


To order a replacement part, always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ‘‘Replacement Parts’ inside the 
rear cover of this Manual. Your Warranty is located inside 
the front cover. For pricing information, refer to the 
separate ‘‘Heath Parts Price List.” 


CIRCUIT 
Component No. 


R303, R304 
R305 
R306, R307 


D301 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
CAPACITORS 


F4 (“) 1.05 pF disc capacitor 21-143 C304 Gig 

FEaka SS) 1.47 wF Mylar capacitor 27-86 C305 

FE ( A) 1 Preselector tuning’ 26-151 C301A/B NC ie 
oe capacitor aN Y — 

C7 eet ) 1 VFO tuning capacitor 26-152 C302A/B ae 

Fa) ut) 1 Loading capacitor 26-154 C303 


CONTROL-SWITCH 


Oe 4 1 10 kQ/1000 2 control 14-17 R301, R302, S301 
ye with switch 
=1@ (4) 1 Rotary switch 63-3 SW302 


CONNECTOR-PIN-JACK-PLUG 


F11 (4) 2 Male connector pin 432-72 
F12 (4 2  femaleconnector pin 432-73 
Pie {( 4 1 Chassis connector 432-94 
F14 ( 4 1 Cable connector 432-95 
t6y (7) 1. Antenna socket 434-107 J302 
Ey {)) 2 Antenna plug 438-4 
F17 (A 2 Jack 436-20 J301, J303 
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Ge gHEeatTHEITs 
REY, OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
HARDWARE 


NOTE: The hardware may be in more than one packet. Open all the 
hardware packets before you check the hardware against the Parts List. 


#4 Hardware oe C64) 
©) 


Gite () 2 4-40 x 1/4 screw 250-52 


Goa) 2 4-40 x 1/2” flat head 250-322 
screw 

Glen t) 2 4-40 nut 252-15 

Gaae (=) 4 #4 lockwasher 254-9 


# 6 Hardware 


ey  ( 2) 1 6-32 x 1/8” round 250-208 
head screw 

Goma) 4 6-32 x 1/8"’ setscrew 250-33 : 

ijn ee) 6 6-32 x 3/16” screw 250-138 : 

oe (" <) 4 6-32 x 1/4" screw 250-56 ; 

(~) 4 6-32 x 1/4” flat head 250-416 CD 

screw 

Gi. |.) 2. 6-32 x 3/8" screw 250-89 ED) 

Git ( ) 15 #6.x 1/4" sheet metal 250-170 (O) 
screw d 

Giza) 11 6-32 nut 252-3 

Giise(e)) 16 #6 lockwasher 254-1 

Ge (CW aS) 1\Omispacels 255-2 

Gi5a(7 >) 


Other Hardware 


©) @ 
8 


GiGi) 6 Control nut 252-7 
Gin) 4 Control flat washer 253-10 
G18 ( ) 2 Fiber shoulder washer 253-16 
G19 ( ) 3. Control lockwasher 254-5 
G20) 1 Split bushing 455-11 
CR) (Cy) 1 8-32 x 3/8" setscrew 250-1193 


Tek 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
METAL PARTS CHI» 
H1 pee: 2 Cabinet shell 90-566-2 
Homie 9 1 VCR 200-1229 
ice ag oy 1 Front panel 203-1665-1 
H4 FG 1 Rear panel 203-1710-2 
H5— ( <a 1 Capacitor mounting 204-1845 
bracket 


KNOBS-DIAL-WINDOW 


H6 (7) 1 Large knob 462-257 
H7 (4 4 Small knob 462-258 
H8 ( 1 Silver knob 462-293 
Ho (4 1 Dial 464-65-2 
H10 ( +} 1 Window 446-602-1 
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KEY QTY. DESCRIPTION 
No. 


MISCELLANEOUS 


H11 (oy 1 Vernier drive 
H12 (ef 1° Coilshield 
H13 ( 1 Meter 
H14 ‘aie 1 3-lug terminal strip 
H15 (A 4 Plastic chassis nut 
H16 ( Di. 1 Alignment tool, small 
Fanly/ine (em) 1 Alignment tool, large 
H1i8 («7 1 Metal blade 
H19 (*f 4 _ Plastic foot 

(D 5’ Red wire 

(~) 5’ Black wire 
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PART CIRCUIT 


No. Component No. 


206-502 
407-167 &, 
431-10 
75-61 
490-109 
490-1 
205-778 
261-34 
344-3 
344-2 
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PHONE JACK 
WASHER ae eS) G 
o is 
Oa. SOLDER LUG ye \S 
L NA Rite Mi PHONE JACK 
Se AN OQ 
¢ 
PICTORIAL 4-1 
REAR PANEL PARTS MOUNTING MOUNTING AND WIRING REAR PANEL 
Refer to Pictorial 4-1 for the following steps. Refer to Pictorial 4-2 in the Illustration Booklet for the 
’ following steps. 
(<) Install an antenna socket in hole BA with the 


hardware supplied with the socket. Position the lug as ( A 
shown; then bend it away from the panel. CAUTION: a 
Do not overtighten the hardware, as you could break 


Mount the rear panel assembly to the angle bracket on 
the circuit board with #6 x 1/4’’ sheet metal screws at 
the three indicated locations. 


the socket. 
Install a phone jack in hole BB with two fiber shoulder (i Prepare the following yellow wires: 
washers, a control flat washer, and a control nut. 
Position the jack as shown in the Pictorial. CAUTION: re beet 4 
Be sure the shoulders of the fiber washers are properly 11/4" 4" 
seated in the panel before you tighten the hardware. Sail 2a 3-1/2” 
liek De 
Install a phone jack in hole BD with a control 
lockwasher, control flat washer, and control nut. Connect wires from the circuit board to the parts on the rear 
Position the jack as shown in the Pictorial. Also, note panel as follows: 
the difference in position between this jack and jack 
BB. (eh 1-1/2" yellow wire from hole X (S-1) to socket BA lug 
1 {S-41): 
Install the chassis connector in hole BC. CAUTION: ™ 
Be sure you install it so its grooves are positioned as cope yellow wire from relay RY1 lug 2 (S-1) to 


shown in the Pictorial. socket BA lug 2 (S-1). 
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NOTES: 
¥ If you use a keyer such as the Heathkit Model 
a HD-1410, wire jack BB as directed in steps 1, 2, and 3, 
as shown in inset drawing #1 on Pictorial 4-2. Then 
disregard steps 4, 5, and 6. 


2: If you intend to use a Heathkit Model HD-10 Keyer, 
disregard steps 1, 2, and 3. Then wire jack BB as 
directed in steps 4, 5, and 6, and as shown in inset 
drawing #2 on Pictorial 4-2. 


$} You can use a “straight” key with both wiring 
options. 


4 Le 
if 2 


3-1/2’ yellow wire from hole W (S-1) to jack BB 
lug 2 (NS). 


7’’ yellow wire from hole AA (S-1) to jack BB 
lug 2 (S-2). 


4” yellow wire from hole Y (S-1) to jack BB lug 
1 (S-1). 


( +3. 


Se r FED OR 
(ia) 4s 3-1/2" yellow wire from hole W (S-1) to jack BB 
lug 1 (NS). 
( }) See 7" yellow wire from hole AA (S-1) to jack BB 
lug 1 (S-2). 
(ae Moe 4” yellow wire from hole Y (S-1) to jack BB lug 
SEPA NE 


we 

OG etek to the inset drawing on Pictorial 4-2 and install a 
female connector pin (4432-73) on one end of a 4” 
yellow wire. 


ie the connector pin into chassis connector BC 
hole 3. Push in on the pin until it locks in place in the 


chassis connector. 


(t Connect the free end of the 4” yellow wire to circuit 
board hole Z (S-1). 


( a Connect a 3-1/2” yellow wire from circuit board hole 
BB (S-1) to jack BD lug 2 (NS). 


i“ Connect a 2” yellow wire from hole DD (S-1) to jack 
BD lug 1 (NS). 


(INCHES) 2 3 


gta 


Cress 


MOUNTING PANEL/CIRCUIT BOARD ASSEMBLY 


Refer to Pictorial 4-3 in the Illustration Booklet for the 


following steps. 


(A- Refer to inset #1 on the Pictorial and press plastic 


chassis nuts into both holes at CA in the right side of 
the chassis. 


(A In the same manner, press plastic chassis nuts into 


both holes at DA in the other side of the chassis. 


( Install 6-32 x 3/8’ hardware into chassis holes AB and 


AD in the front of the chassis. 


CAUTION: When you perform the following steps, be sure 
you position the front edge of the circuit board ABOVE the 
flange on the front of the chassis as shown in the inset 
drawing on the Pictorial. 


( 4+-Spring the chassis sides outward slightly; then install 


the panel/circuit board assembly inside the chassis. Be 
careful you do not pinch any wires when you insert 
the knobs of the pushbutton switch assembly through 
the opening in the front of the chassis. 


( Check the operation of each pushbutton switch. 


Reposition any wires that interfere with proper 
operation. 


(ef Be sure the front edge of the circuit board-is above the 


chassis flange; then loosely secure the rear panel to the 
chassis with #6 x 1/4’ sheet metal screws at the four 
indicated locations. 


( Carefully push the cables and wires away from the 


front of the chassis so the mounting holes in the front 
edge of the circuit board are exposed. 


( ) Secure the front edge of the circuit board to the flange 


with 6-32 x 1/4’ hardware. Then tighten the four 
screws in the rear panel. 
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CHASSIS PARTS MOUNTING AND WIRING 


Refer to Pictorial 4-4 in the Illustration Booklet for the 
following steps. 


( A~R301, R302, SW301: Refer to Detail 4-4A and install 
a control-with-switch (#14-17) at AF. Position the 
control as shown in the Pictorial. 


CONTROL 
LOCKWASHER 


“a 


FLAT WASHER 


C. 


CONTROL NUT 


Detail 4-4A 


NOTE: Inset drawing #1 on Pictorial 4-4 is a “blow-up” of 
the wiring of control AF. Refer to both inset drawing #1 
and Pictorial 4-4 when you perform the following ten steps. 


Connect the black, green, and white wires of the cable 
marked X on the Pictorial to control AF as follows: 


ik (C.) White to lug 6 (S-1). 
Be ( A Green to lug 5 (S-1). 
a) oh Black to lug 4 (NS). 


NOTE: Protruding from cable-tie F are the free ends of two 
shielded cables. Connect these cables as directed in the 
following steps. 


4. bioAt the free end of the shielded cable coming 
from cable-tie F and switch SW4, connect the 
inner lead to control AF lug 2 (S-1) and the 
shield lead to lug 1 (NS). 


15). CAL At the free end of the other shielded cable 
coming from cable-tie F, connect the inner lead 
to control AF lug 3 (S-1) and the shield lead to 
lug 1 (NS). 


(INCHES) 2 3 


6. (_ ) Remove all of the insulation from a 2” length of 
yellow wire. 
Te (_ ) Insert one end of this bare wire through control 


AF lug 1 (NS); then on to lug 4 (NS). 


NOTE: When a wire passes through a connection and goes to 
another point, as in the preceding step, it will count as two 
wires in the solder instruction, one entering and one leaving 
the connection. When you solder this type connection, be 
sure you use enough solder and heat to properly solder the 
“through wire’ and all other wires at the connection. 


8. («t Solder all of the wires at control AF lug 1 (S-4). 
Position the free end of the wire out of the way 
for connection later. 


a 


9. ej Cut both leads of a .47 uF Mylar capacitor to 


3/4". 


a 
10. (4 C305: Connect the prepared .47 uF capacitor 
between control AF lugs 4 (S-3) and 8 (NS). 


(A Refer to inset drawing #2 on the Pictorial and install a 
female connector pin (#432-73) on one end of an 
8-1/2” yellow wire. 


Ne Insert the connector pin into chassis connector BC 


hole 6. Push in on the pin until it locks in place in the 
connector. 


(#J Connect the other end of the wire to control AF lug 7 
(S-1). 


\ ) Connect a 6” yellow wire from circuit board hole E to 


control AF lug 8 (S-2). 


( LY Refer to Detail 4-4B and connect a 1-1/2” yellow wire 
to lug 3 (S-1) of the loading capacitor (#26-154) as 


shown. 
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Detail 4-4B 


wae C303: Refer to Detail 4-4B and install the prepared 
loading capacitor at AJ with 4-40 x 1/4” hardware. 
Position the capacitor as shown in the Pictorial. Also, 
be sure no wires or cables are caught under the 
capacitor. 


7 
< 


(é) Connect the free end of the 1-1/2'’ yellow wire 
coming from lug 3 of this capacitor to switch SW2 pin 
11 (S-1). NOTE: Be sure you position this wire so 
that, when the movable plates of the capacitor are 
turned, they will not hit the wire. 


(4 Locate the shielded cable coming from cable-tie E. 
Then cut the shield lead off the free end of the cable. 


(~) Connect the inner lead of this cable to capacitor AJ 
lug 2 (S-1). 
INSIDE OF 
CHASSIS 


VERNIER 
DRIVE 


N63 

ee 
GY #4 LockWASHER 
4-40 NUT 
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3-LUG SWITCH 


CONTROL 
LOCKWASHER 


CONTROL 


Detail 4-4C NUT 


( A SW302: Refer to Detail 4-4C and install a 3-lug rotary 
switch (#63-3) at AE. Position the switch so the space 
between lugs 1 and 2 is toward the screw at AD, as 
shown in the Pictorial. 


Connect the 3-wire cable coming from cable-tie F (cable 
marked Y on the Pictorial) to switch AE as follows: 


YA Red to lug 3 (S-1). 
(White to lug 2 (S-1). 
(TS Black to lug 1 (S-1). 


( <1 Carefully press the wires down out of the way under 
the body of the switch. 


(#” Refer to Detail 44D and mount the vernier drive 
(4100-1608) at AH with 4-40 x 1/2” hardware and 
3/16" spacers. Be sure to center the vernier drive in 


the opening. 
4-40 x 1/2" 
FLAT HEAD 


- SCREW 


: INSIDE OF 
CHASSIS 


3/16" SPACER 


Detail 4-4D 
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CUT OFF 


He ; Detail 4-4F 


CAUTION: Keep the rotor (movable plates) of the capacitor 
closed while you perform the following steps. 


HES Te Sipe 
SCREW 
PS) ( §) C302A/B: Refer to Detail 4-4E and mount the VFO 
#6 eee ae tuning capacitor (#26-152) on the capacitor mounting 
CAPACITOR Sy bracket with 6-32 x 3/16’’ hardware. CAUTION: Be 


MOUNTING 
BRACKET 


sure you position the bracket so its wide space is 
located as shown. 


(*) Mount a #6 solder lug on the capacitor frame with a 
6-32 x 1/8’ round head screw. Position the solder lug 
as shown in the Detail. 


( ) Remove the insulation from two 1-1/2" yellow wires. 


#26-152 ve Refer to Detail 4-4F and connect a 1-1/2’ bare wire to 
the solder lug on the capacitor assembly as shown 


Q : 
EP Y#o LOCKWASHER (S-1). 


mS 


Ret, Detail 4-4E ee 
Phew D i() In a similar manner, connect a 1-1/2" bare wire to lug 


2 on the capacitor (S-1). 
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NOTES: 


ibe You will guide the bare wires on the capacitor 
assembly into holes in the circuit board when you 
mount the assembly in the following steps. At the 
same time, you will insert the shaft of the capacitor 
into the hole in the vernier drive. 


2: Loosen the setscrews in the vernier drive just enough 
to allow the capacitor shaft to enter the hole in the 
drive. CAUTION: Be sure you do not lose the 
setscrews. 


( f Guide the two bare wires on the capacitor assembly 
into circuit board holes G and F, at the same time, 
insert the capacitor shaft into the hole in the vernier 
drive. See Pictorial 4-4 and Detail 4-4F. 


ye 

( 4 Refer to Detail 4-4F and mount the capacitor 
assembly at AH with 6-32 x 1/4” flat head hardware. 
NOTE: Use a #6 solder lug at AG instead of a 
lockwasher. Also, be sure none of the cables are 
pinched under the assembly. 


ee 


COIL 
SHIELD 


Detail 4-4G 
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#6 LOCKWASHER Qa 


6-32 x 3/16" SCREW 


Detail 4-4H 


3 
( A Connect the free end of the bare wire coming from 
control AF lug 1 to solder lug AG (S-1). 


( Ar oecte the coil shield (#206-502). Then refer to 
Detail 4-4G and install the shield over coil L9 on the 
circuit board. 


NOTE: Before you solder the wires in the next step, be sure 

you pull them as far as possible through the circuit board 

hole 

( Turn the Transceiver over and solder the shield lugs 
and the two bare wires protruding from the circuit 
board to the foil. Then cut off ONLY the excess wire 


lengths. 

( 3—T301A/B: Refer to Detail 4-4H and install a 2-section 
variable capacitor (#26-151) at AA with 6-32 x 3/16” 
hardware. 

ca 

it Connect a 2-1/2" yellow wire from coil L1 lug 4 (S-1) 

to capacitor AA lug 1 (S-1). 


( “Connect a 3” yellow wire from circuit board hole A 
(S-1) to capacitor AA lug 2 (S-1f. 
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Detail 4-4J 


NOTE: In the next step, you will connect the free end of 
“the green wire,” at the lower left corner of the chassis, to 
the circuit board of the previously set-aside AF amplifier 
assembly. 


(.) Connect the free end of the green wire (coming from 


ay ae 3-wire cable X) to the hole marked IN on the AF 


amplifier circuit board (S-1). 

Y) Refer to Detail 4-4J and mount the AF amplifier 
assembly at CB with 6-32 x 1/4" hardware. Position 
the assembly as shown in the Pictorial. 


Refer to Pictorial 4-4 for the following steps. 


Connect the free end of the wires coming from the AF 
amplifier assembly as follows: 


(4° Wire from hole +12 to main circuit board hole VA 
(S-1). 


( x Wire from hole GND to jack BD lug 1 (S-2). 


nei 
(<J Wire from hole OUT to jack BD lug 2 (S-2). 
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Detail 4-5A 


FRONT PANEL MOUNTING 


( ) Refer to Detail 4-5A and mark the inside of the front 
panel as shown by the center line through hole AH. 


( ) Remove the lengths of tape from the dial window 
(#446-602-1). Position the black line on the window 
over the line marked on the panel. Position the edge of 
the window even with the edge of the panel as shown. 
Then press the window firmly onto the panel. NOTE: 
Be careful you do not scratch the window. 


Refer to Pictorial 4-5 in the Illustration Booklet for the 
following steps. 


j 
(\ )f Refer to Detail 4-5B and turn the shaft of vernier drive 
AH until its setscrews are positioned as shown. 
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Detail 4-5B 


(A Temporarily remove the two brass screws from the 
front of the vernier drive. 


Ea Place the dial on the vernier drive so the scale of the 
dial is toward the right as shown in the Pictorial. Then 
secure the dial to the vernier drive with the previously 
removed brass screws. CAUTION: Do not scratch the 
face of the dial. 


ne Place the front panel on the chassis. Then secure it 
with control nuts at AE and AF. Be careful you do 


not scratch the panel when you tighten the control 
nuts. 


INSTALLING KNOBS 


(“> Start 6-32 x 1/8’ setscrews in the four small knobs. 
( 47 Start an 8-32 x 3/8" setscrew into the large knob. 
(7—Turn the outer and inner shafts of control AF 


counterclockwise as far as they will go. NOTE: Be sure 
you turn the inner shaft until the switch clicks off. 


( + With the tab of the silver knob in the MIN position, 


press the knob onto the slotted outer shaft of control 
AF. 
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(<) Place the split bushing on the inner shaft of control 
AF; then press a small knob on the bushing. Turn the 
knob until its color dot is lined up with the word OFF 
on the panel and securely tighten the knob setscrew. 


are the shaft of capacitor AA fully counterclockwise 
and place a small knob on its shaft. Line up the color 
dot on the knob with the left scale-mark on the panel; 
then tighten the setscrew. 


) Turn the shaft of switch AE fully clockwise and place 
a small knob on its shaft. Line up the color dot with 
the NARROW line on the panel and tighten the 
setscrew. 


(\ ) Turn the shaft of capacitor AJ until the capacitor 
plates are fully meshed; then place a small knob on the 
shaft. Line up the color dot on the knob with the left 
scale-mark on the panel and tighten the setscrew. 


(\)_ Place the large knob on the shaft of vernier drive AH 
and tighten the setscrew. NOTE: Be sure the knob 
turns freely and does not rub against the panel. 


NOTE: When you perform the next step, be very careful 
you do not bend the plates of the capacitor. 


AS rai, turn the rotor (movable plates) of the 
capacitor at AH fully clockwise (unmeshed). 


eau the large knob CLOCKWISE until the mark to 
the left of the zero on the dial scale is lined up with 
the black line of the window. 


teen to Detail 4:58 and securely tighten the two 
setscrews in the vernier drive. 


NOTE: Do not forcefully rotate the tuning capacitor to its 
extreme end stops. This could damage the tuning 
capacitor plates. 


( Cao the large knob and turn capacitor AH to its full 
open or closed position; then continue to turn the 
large knob. The left or right end of the dial scale 
should stay lined up with the reference line of the 
window. NOTE: If the dial does not stay lined up, the 
capacitor shaft is slipping in the vernier drive. If this 
occurs, perform the previous two steps over again and 
make sure the set screws in the vernier drive are tight. 


NOTE: Do not forcefully rotate the tuning capacitor to its 
extreme end stops. This could damage the tuning capacitor 
plates. 
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Go 


PICTORIAL 4-6 


FINAL PARTS MOUNTING AND WIRING 


Refer to Pictorial 4-6 for the following steps. 


( 4 Refer to Detail 4-6A and install the signal meter at 
AC. Use a #6 solder Jug and 6-32 nut at AB. Use a #6 
solder lug, 3-lug terminal strip, #6 lockwasher, and 
6-32 nut at AD. NOTE: Be sure you position the 
terminal strip and solder lugs as shown in the Pictorial. 


pe Connect a 1000 2 (brown-black-red) resistor 


from capacitor AJ lug 1 (S-1) to terminal strip AD lug 


3 (NS). 

fee the shorting wire or clip between lugs 1 and 2 
of meter AC. 

( R305: Connect a 47 k{Q2 (yellow-violet-orange) resistor 
between meter AC lug 1 (S-1) and terminal strip AD 
lug 1 (NS). 5 


(«) Connect a 2-1/2’ yellow wire from meter AC lug 2 
(S-1) to terminal strip AD lug 2 (NS). 
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NOTE: Refer to the inset drawing on Pictorial 4-6 for the 
following steps. 


( R303: Connect a 1000 22 (brown-black-red) resistor 
between terminal strip AD lugs 3 (NS) and 2 (NS). 


+ D301: Connect the lead at the banded end of a 1N458 


diode (#56-24) to terminal strip AD lug 1 (NS). 
Connect the other diode lead to lug 2 (S-3). 


( )-€304: Connect a .05 uF disc capacitor between 
terminal strip AD lugs 3 (S-3) and 1 (S-3). 


CABLE 
CONNECTOR 


GROOVES 
(MAY BE 
MALE INTERNAL ONLY) 
CONNECTOR 
PIN 
: CRIMP 
BLK AND 
SOLDER PICTORIAL 5-1 


PREPARING POWER CABLE 
Refer to Pictorial 5-1 for the following steps. 


( i Remove 1/4’ of insulation from each end of the red 
and the black wires supplied with the kit. Then twist 
the strands and apply a small amount of solder to the 
wire ends to hold the strands together. NOTE: Save 
one of the 1/4” lengths of insulation for use later. 


( Install a male connector pin on one end of the red and 
one end of the black wires. 


oe . . . 
( ) Insert the connector pin on the black wire into hole 3 
of the cable connector. Press the pin in until it locks in 


Ue in the cable connector. 
( In the same manner, insert the connector pin on the 
red wire into hole 6 of the cable connector. 


(INCHES) 4 3 
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\ DUMMY LOAD 
INSULATION 


ANTENNA 
PLUG 


= SOLDER 


SOLDER AND CUT OFF 
EXCESS LEAD LENGTH. 


PICTORIAL 5-2 


PREPARING DUMMY LOAD 
Refer to Pictorial 5-2 for the following steps. 


CT” Locate the two 100 2, 2-watt (brown-black-brown) 
resistors. Bend the leads of one resistor around the 
leads of the other resistor as shown. Then solder both 
connections and cut off the indicated resistor leads. 


( 7» Place the previously saved 1/4” length of insulation on 
one lead of the resistor assembly. 


(| b-Tasert this lead of the assembly into the antenna plug 
as shown. Then solder the lead to the pin. NOTE: 
Apply heat to the tip of the pin only long enough to 
allow the solder to flow into the pin. Allow the 
connection to cool; then cut off the -excess lead 
length. 

(of Bend the other lead as shown. Then solder the lead to 
the shell of the antenna plug. 


This completes the wiring of your Transceiver. Carefully 
inspect all connections for loose wires or unsoldered 
connections. Remove any wire clippings or solder splashes. 
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GegrmarrKire 
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PICTORIAL 5-3 


Refer to Pictorial 5-3 for the following steps. 


) Place a cabinet shell on the bottom of the Transceiver. 
Secure the shell with four #6 x 1/4’ sheet metal 
screws at the rear and sides of the Transceiver. 


) Remove the protective backing from a plastic foot. 
Then press the foot onto the corner of the bottom 
cabinet shell as shown. 


) In a similar manner, install a plastic foot at each 
remaining corner. 


NOTE: The blue and white identification label you will 
install in the next step shows the model number and 
production series number of your kit. Refer to these 
numbers in any communications you may have with the 
Heath Company regarding your kit. This will assure you of 
receiving the most up-to-date information in return. 

( ) Carefully remove the backing paper from the blue and 
white jiabel. Then press the label on the rear panel at 
the indicated location. Place the backing paper over 
the label and then firmly press the label on the panel. 


Proceed to the ‘Initial Tests.”’ 
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INITIAL TESTS 


The following tests are performed on your Transceiver to 


make sure it 


is operating properly before you begin 


alignment. If you do not obtain the indicated results at any 
time, turn the Transceiver off and refer to the ‘‘In Case of 
Difficulty’’ section on Page 69. 


You will need a pair of high impedance (about 2000 2) 
headphones, a key, and a 13.4-voit DC power supply to 
complete the Initial Tests and Alignment. 

Refer to Figure 1-2 i= the Illustration Booklet for the 
following steps. 


Set all of ithe front panel controls fully 


counterclockwis: 


a 

(et Set the SIDETUNE LEVEL control to the center of 
its rotation. 

( ) Push the 7.0 MHz band switch in. 


( ) Connect -the 50 {“ dummy load to the ANTENNA 
socket on the rear panei. 


(°) Connect a pair of headphones to the HEADPHONE 
jack on the rear panel. 


(_ )--Connect the key to the KEY jack on the rear panel. 


UJ i Plug the power cable onto the POWER socket on the 
rear panel. 


HEATH EIT® 


- 


(_ ) Connect the power cable red lead to the + (positive) 

i terminal and the black lead to the — (negative) 
terminal of a 13.4 VDC power source. CAUTION: Be 
sure you observe the correct polarity; otherwise the 
transistors in the Transceiver will be damaged. 


one 
(<) Turn the Transceiver power on by rotating the AF 
GAIN control clockwise until it “clicks’’ on. 


(") Turn the AF GAIN control to the center of its 

rotation. Noise should be heard in the headphones. 
s ; : 

( ) Key the Transceiver. The relay should click and a 
sidetone should be heard in the headphones. Adjust 
the SIDETONE VOLUME control on the circuit board 
for a comfortable listening level. Release the key. 

4- ) Turn the AF GAIN control counterclockwise until it 


“clicks” off. 


This completes the Initial Tests. Proceed to the ““Alignment’’ 
section. Do not disconnect the power supply, key, or 
headphones from the Transceiver. 
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Figure 1-3 
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ALIGNMENT 


The following alignment procedure requires the use of a 
calibrated Receiver capable of receiving 7.0 to 7.25 MHz, an 
RF Signal Generator, and a VTVM with an RF Probe. If a 
Signal Generator is not available, use an on-the-air signal. 
Figure 1-3 is a schematic of a simple RF Probe which you 
can make if one is not available. CAUTION: A cabinet shell 
must be installed on the bottom of the Transceiver before 
you start the following procedure. 


Refer to Figure 1-2 in the Illustration Booklet for the 
following procedures. 


HFO (Heterodyne Frequency Oscillator) 


(< ) Connect the RF probe of the VTVM to test point 
TP1. This is the lead at the indicated end of resistor 


R94, a 68 kQQ (blue-gray-orange) resistor. 


( 2 Turn the Transceiver on and press the 3.5 MHz 
pushbutton. : 


NOTE: You can reach the bottom slug in coils L17/L18 and 
L19/L21 by inserting the longer end of the alignment tool 
through the top slug; then on down to the bottom slug. Be 
careful when you do this so that you do not damage or turn 
the top slug. 


HEATHEIT® 


/) 


Use the smaller alignment tool and adjust the bottom 
slug in coil L17/L18 to obtain a peak reading on the 
VTVM. Then turn the slug an additional 1/4 turn 
clockwise. The VTVM should read approximately 0.6 
volts.  .Z1V-D¢ 128 - be 


Press the 7.0 MHz pushbutton. 


Adjust the top slug in coil L17/L18 to obtain a peak 


reading on the VTVM. Then turn the slug an 
additional 1/4 turn counterclockwise. The meter 
should read approximately 0.6 volts. .!7<\/-o¢ 3.5)! 


Press the 14.0 MHz pushbutton. 


Adjust the bottom slug in coil L19/L21 to obtain a 
peak reading on the VTVM. Then turn the slug an 
additional 1/4 turn clockwise. The VTVM should read 
approximately 0.6 volts. We laAc 


Press the 21.0 MHz pushbutton. 


Adjust the top slug in coil L19/L21 to obtain a peak 
reading on the VITVM. The VTVM should read 
approximately 0.6 volts. Then turn the slug 1/4 turn 


counterclockwise. ~ « 25\|-AC <A\S 
AL. oe aE 7 od 


Ea i 


Disconnect the VTVM from the Transceiver. 


61 


10-378 


.2P DS 


15s 


Tass 


Ww 
A / 
L 1 i 
} 
f 1 
bas | 
i 
f \ 
; eo by toms velherru-od? Se] (\ ) 
: , ‘ ‘worn ‘ j } o Pe | 
ih f f ‘yt 49° Y iv 
ft tra TF TY wrt Tai ily 
cipvee 
! rT S rth Ont 32% 9 | 
é $e HE yi HW oe ea) arty RUA i 
ih ile PAV TY act 808 “entbae 
43 ‘7 i i danoirihie 
‘iy PIVROIQGE Os 0%, th o 
3 
orig typ? ony rent 
% matted oft seGlbA> UY 
re ) vipat j Hil MO PNTOSTT vos 
v wth oswiliscta nw BT Tang rite 
, wiov 8 U vith Tiixeniue 
 pesrecteug SHIM D7 Saat aes 1 
: , F, og San ¢ \ 
aoa de on. TE Mer J wo wi Bele Qos arty MWA, [V>):. 
bus sii weavtvetT My TY 4am AS gaibesy -\: 


revut ®\f oie act cyan AedT. .2tlot a Waren wows 
4 : i dtp a — vet wba wid 
~ - ; > oF rd - 


— 2 —* 


wwesenatT, animal DPETY ottr panne 


wo mel ‘ 
a " _ 
tt 
2 F i 
; £* 
iM : 
‘ 

e 
ve ul 
Lb 

cml oh 
-*) — 
Pa 
> 
. 
i 
“ft 
| 
i 

' 

~ 

2 


kh tO seu oem aebupeY antisodey seers 
it SHM SS.4 of G20 geitenasy bAnvedeeyeo ve 
1) odert AR recatiee MY TY 2 See rotted 
Vinge Ve-stirte Og gait series han mn Tome 
voy aif adow FA eine © to Seentertr ’ Ge 
iterls terrier: A AOU TRAD titel coms nap a wig T 3 
gigs wavingcierT Set VA wiitred atly no fb m jor 
ey | seer, evel 

: i. 
ny vol tolteod is ni ty wu wie 
tu ei elon in « 


(oreten® ramus 


- 


tony Saad a Nv. ate, siete a8 wa aie 
orsiees to bas boaeaiin mite Reyes wth ; ae 
f opens ieprernawnh me 


eV ay VS ~, We 
i > ~ 


e 


SMM 2S ott sg fe ae widanu tat ome 
J e =i » 

ap he aete Woes 

bp 1 097-4 aiop a guile meng arts oes 

er rtgrariphe ‘yh opp inant WARE dpe pris eet? 

98 yada, natin Se 98 Due, o. Nbeh wie. gar ae 

“nN ¥ stieenety na at \n0-y tartan ihe voy m 


Th OLA? 


Page 62 Oba 
ai 47 (egereareserry] 


VFO (Variable Frequency Oscillator) 
(Vv) 


Turn the calibrated receiver on and allow it to warm 
up. Tune the receiver to approximately 7.0 MHz. 


(Vv) 
(Vv) 


Press the 7.0 MHz pushbutton on the Transceiver. 


Connect one end of a suitable length of wire to the 
antenna terminal on the calibrated receiver. Loop the 
other end of this wire around coil L19/L21 as shown in 
inset drawing #2 on Figure 1-2. 


Turn the Transceiver on and allow it to warm up for at 
least 30 minutes before you proceed with the 
following adjustments. 


NOTE: In the following steps, you will zero beat the 
calibrated receiver; first against its own crystal calibrator, 
and then against the Transceiver. A zero beat is a point 
where the two frequencies being combined (or beat against 
each other) are exactly the same. As you approach zero 
beat, the tone caused by the two combined frequencies will 
gradually decrease in pitch and volume until it stops. This 
point is very sharp so you must tune very carefully. 


(V) Set the calibrated receiver’s Function switch to the 
SSB or CW position. 


(/) Tune tne calibrated receiver to 7.0 MHz. Then turn on 
its crystal calibrator and zero beat the receiver 


frequency against the crystal calibrator frequency. 


Turn off the crystal calibrator. NOTE: Be careful that 
you do not change the setting of the receiver 
frequency. 


(v) 


Refer to inset drawing #1 of Figure 1-2 and insert the 
metal blade (#205-778) into the small end of the 
plastic nut starter. 


(Vv) 


NOTE: Use the alignment tool that you made from the nut 
* starter and blade for all trimmer adjustments. DO NOT use a 
screwdriver. 


(J) Turn the Transceiver tuning dial to 0. 


7) 


Adjust trimmer capacitor C302B until you hear a zero 
beat from the calibrated receiver. 


Turn the Transceiver dial to 250. 
Turn the calibrated receiver dial to 7.250 MHz. 


Use the larger alignment tool to turn the slug in coil 
LQ until you hear a zero beat from the calibrated 
receiver. It may be necessary to turn down the 
calibrated receiver’s AF gain control. 

( ) Repeat the VFO alignment steps several times until 
the calibrated receiver's dial coincides with the 0 and 
250 marks on the Transceiver’s dial. 


( ) Turn off the calibrated receiver and remove the wire 
from around coil L19/L21 in the Transceiver. The 
calibrated receiver will no longer be used. 


MIXER AMPLIFIER 


( v) Turn the Transceiver tuning dial to 100. 

(/) Connect the RF Probe of the VTVM to test point 
TP2. This is the lead at the indicated end of R49, a 
270 Q (red-violet-brown) resistor. 

( /) Press the 3.5 MHz pushbutton and adjust coil L13 for 
a peak reading onthe VTVM. = 4,.15-0C 

(/) Press the 7.0 MHz pushbutton and adjust coil L14 for 
a peak readingonthe VTVM. 4 

(7) Press the 14.0 MHz pushbutton and adjust coil] L15 
for a peak reading on the VTVM. 1 

( J) Turn the Transceiver tuning dial to 150. 


NOTE: When you perform the next step, you may have to 
turn the coil slug several turns counterclockwise before you 
obtain a peak reading on the VT VM. 


(J) Press the 21.0 MHz pushbutton and adjust coil L16 
for a peak readingon the VTVM. \, 


(J) Disconnect the RF Probe from Test point TP2. 
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Press the 7.0 MHz pushbutton. 


ah Plug the previously prepared 50 Q dummy load into or ‘i Set the LOADING control to the 12 o'clock position. 


(J) 


the ANTENNA socket on the back of the Transceiver. 
(This may already be connected to the Transceiver.) 


Connect the key to the KEY jack on the back of the 
Transceiver. (This also may already be connected to 
the Transceiver.) 


NOTE: Use the alignment tool that you made from the nut 
starter and blade for all trimmer adjustments. DO NOT use a 
screwdriver. 
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NOTE: In the following steps, the adjustments will be quite (v) 


broad. 
”A] 


Turn the screws in trimmers C95, C99, C103, and 
C106 clockwise until they stop turning. Do not force 
the screws. 


Turn the screw in trimmer C95 1/2. turn 
counterclockwise. 
Turn the screw in trimmer C99 1/8 turn 
counterclockwise. 
Turn the screw’ in trimmer C103 1 turn 
counterclockwise. 
Turn the screw in trimmer C106 1/4 turn 
counterclockwise. 


Make sure the TUNING dial is set to 100. 
Press the 3.5 MHz pushbutton. 


Set the LOADING control on the front panel to the 
12 o'clock position. 


Cats No 
a 
ww 


V4 (vV)' Key the Transceiver and adjust trimmer C95 for a 


maximum reading on the RELATIVE POWER meter. 


4 
v (/) ‘Key the Transceiver and adjust the LOADING control 


or 


4 


(v)° 


on the front panel to obtain a maximum reading on 
the RELATIVE POWER meter. 


Repeat the previous two steps. 
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a) 


(Vv) 


1) 


Key the Transceiver and adjust trimmer C99 to obtain 
a maximum reading on the RELATIVE POWER 


meter. 


Key the Transceiver and adjust the LOADING control 
on the front panel to obtain a maximum reading on 
the RELATIVE POWER meter. 


Repeat the previous two steps. 

Press the 14.0 MHz pushbutton. 

Set the LOADING control to the 12 o'clock position. 
Key the Transceiver and adjust trimmer C103 to 


obtain a maximum reading on the RELATIVE 
POWER meter. 


-Key the Transceiver and adjust the LOADING control 


on the front panel to obtain a maximum reading on 
the RELATIVE POWER meter. 


Repeat the previous two steps. 
Press the 21.0 MHz pushbutton. 


Set the LOADING control to the 12:00 o’clock 


position. 


Key the Transceiver and adjust trimmer C106 to 
obtain a maximum reading on the RELATIVE 
POWER meter. 


Key the Transceiver and adjust the LOADING control 
to obtain a maximum reading on the RELATIVE 
POWER meter. 


Repeat the previous two steps. 


Turn the Transceiver off. 


Disconnéct the key and dummy load from the 


Transceiver. 
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RECEIVER 


(/) Connect a pair of headphones to the HEADPHONES 
jack on the back of the Transceiver. 


NOTE: You may use a nearby accurately calibrated 
transmitter for the following adjustments. If you do use one, 
connect a small piece of wire to the Transceiver’s antenna 
socket. The small wire will act as a simple antenna. (You 
may also use an appropriate antenna.) 


a 


(_ ) Connect a signal generator to the ANTENNA socket 
on the back of the Transceiver. 


ee 
( ‘i Turn the signal generator on and allow it to warm up. 


( ee Transceiver tuning dial to 250. 


(/) Set the RECEIVER PRESELECTOR to 14. 


(Vv) Set the RF GAIN control to MAX. 


(/) Turn the Transceiver on and adjust the AF GAIN 
control for a comfortable listening level. 


NOTE: In the following steps, as you approach the point of 
resonance of a trimmer capacitor or coil, the sound from the 
headphones will increase. As this occurs, decrease the output 
of the signal generator to the lowest level that you can still 
hear. This will prevent overloading the receiver. 


(/ ) Press the 3.5 MHz pushbutton. 


(/) Adjust the signal generator frequency to 
approximately 3.750 MHz or until you hear the signal 
in the headphones. The output of the generator may 
have to be quite high. 


Pi Alternately adjust trimmers C3 and C16 for maximum 
sound in the headphones. 


( ‘) Press the 7.0 MHz pushbutton. 


Ge gueatrrxKire 
cult OL ¥ O06 Foe Story 


ee Adjust the signal generator frequency to 
approximately 7.25 MHz or until you hear it in the 
headphones. The output of the generator may have to 
be quite high. 


(J) Alternately adjust trimmers C6 and C19 for maximum 
sound in the headphones. 


(/) Set the Transceiver tuning dial to 100. 


( /) Adjust the signal generator frequency to 
approximately 7.100 MHz or until you hear it in the 
headphones. 


( / Adjust the RECEIVER PRESELECTOR for maximum 
sound in the headphones. 


(/) Readjust trimmer C6 for maximum sound in the 
headphones. NOTE: Do not adjust trimmer C19. 


( /) Press the 14.0 MHz pushbutton. 


( ) Set the Transceiver tuning dial to 250. 


(V) Set the RECEIVER PRESELECTOR to 14. 


(Vv) Adjust the — signal frequency to 
approximately 14.25 MHz or until you hear it in the 


headphones. 


generator 


4 Alternately adjust trimmers C7 and C22 for maximum 
sound in the headphones. 


ae Press the 21.0 MHz pushbutton. 


(V/) Adjust the signal generator frequency to 
approximately 21.25 MHz or until you hear it in the 
headphones. 


(Vv) Alternately adjust trimmers C9 and C24 for maximum 
sound in the headphones. 


( ) Turn the Transceiver off. 


J) Disconnect the signal generator from the Transceiver. 


This completes the ‘‘Transceiver Alignment,’’ Proceed to 
“Final Assembly.” 
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Refer to Pictorial 5-4 for the following steps. 


Place the remaining cabinet shell on the Transceiver as 
shown. 


Secure the cabinet shell to the Transceiver with #6 x 
1/4” sheet metal screws at the rear and sides as shown. 


This completes the assembly of your Transceiver. Proceed to 
“Operation.” 


oe #6 x 1/4" 
SHEET METAL 
SCREW 


~— 
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ee 
aoa 


PICTORIAL 5-4 
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OPERATION 


Refer to Figure 1-2 for the following steps. 


(_ ) Plug the power cable onto the POWER socket on the 
rear panel. 


( ) Connect the power cable red lead to the + (positive) 
terminal and the black lead to the — (negative) 
terminal of a 13.4 VDC power source. CAUTION: Be 
sure you observe the correct polarity; otherwise the 
transistors in the Transceiver will be damaged. 


(_ ) Connect a key to the KEY jack on the rear panel. 

( ) Connect an antenna to the ANTENNA socket on the 
rear panel. (See the following information on 
antennas.) 


( ) Connect a pair of headphones to the HEADPHONES 
jack on the rear panel. 


ANTENNAS 


The Transceiver should be used with 50 ohm to 75 ohm 
antennas having a low VSWR. Lightweight hookup wire 
dipoles and inverted vee’s are sufficient for solid contacts. 
They can be quickly strung up for camping trips and 
emergency operation, as well as field day use. However, 
antennas of the beam and quad type will provide a 
significant improvement in performance, much more so than 
for medium to high-power rigs. 


HEATHEIT® 


The “ARRL Antenna Book” is commonly available and 
includes comprehensive reference work on transmission lines 
and antennas. Other similar handbooks for the amateur are 
offered for sale and can often be found in a public library. 


(_ ) Push in the Band switch for the band you intend to 
operate on. 


( ) Turn the Transceiver on by rotating the AF GAIN 
control clockwise until it ‘‘clicks’’ on. Then continue 
to rotate the control clockwise to a comfortable 
listening level. 


( ) Adjust the Main Tuning to the portion of the band 
where you intend to operate. 


NOTE: When tuning across the band, always go to the high 
end of the band first and tune down to the low end. This is 
to assure that you will be on the high side of the zero beat 
when listening to a signal. Otherwise you may answer a CO 
on the low side of zero beat and your transmitting 
frequency will be too low. 


( ) Listen to the headphones and adjust the RECEIVER 
PRESELECTOR for maximum signal loudness (fully 
clockwise for 15 and 20 meter operation). 


( ) Key the Transceiver and rotate the LOADING control 
to obtain a maximum meter indication. The 
Transceiver is now ready for on-the-air operation. 
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OPERATING HINTS 


When operating a QRP (low power) rig, your transmitted 
signal may be below the signal level preferred by most 
operators. Generally, lower power signals lose out unless a 
few simple techniques are followed. In many cases, listening 
for a CQ is more acceptable since your signal has a greater 
chance of being copied this way. Or you can try toe contact a 
station just after he completes a contact. Also, be sure that 
you are on the high side of zero beat when you transmit as 
described previously. 


Emergency operation is sometimes a necessity and always 
unexpected. The Transceiver is well suited for these 
situations if an antenna is available. A power source is 
usually no problem since any automobile battery or lantern 


batteries of the appropriate voltage can provide hours of 
dependable operation. Refer to the “Specifications’’ section 
for voltage and current requirements. 


You can vary the hold-in time of the antenna relay by 
adjusting BREAK-IN DELAY contro! R68 on the main 
circuit board. Adjust this control to obtain the desired delay 
after you have released the key. 


Look for QRP operators on the following frequencies: 


3.354 MHz 21.040 MHz 
7.040 MHz 28.040 MHz 
14.065 MHz 
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IN CASE OF DIFFICULTY 


This part of the Manual will help you locate and correct any 
difficulties which might occur. This information is divided 
into: 

Visual Checks. 


Precautions for Bench Testing. 


Troubleshooting Chart. 


HEATHEIT® 


NOTE: If you prefer to have your Transceiver repaired at 
the factory or at one of the Heathkit Electronic Centers, or 
if you need additional information before you proceed, refer 
to the ‘‘Customer Service’ information inside the rear cover 
of this Manual. Your Warranty is located inside the front 
cover. 
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VISUAL CHECKS 


About 90% of the kits that are returned for repair do 
not function properly due to poor soldering. 
Therefore, you can eliminate many troubles by a 
careful inspection of connections to make sure they 
are soldered as described on Page 6 of this Manual and 
in the Soldering section of the ‘‘Kit Builders Guide.”’ 
Reheat any doubtful connections and be sure all the 
wires are soldered at places where several wires are 
connected. Check carefully for solder bridges between 
circuit board foils. 


Check to be sure that all transistors and diodes are in 
their proper locations, and are installed correctly. 


Check the value of each part. Be sure that the proper 
part has been wired into the circuit, as shown in the 
Pictorial diagrams and as specified in the wiring 
instructions. It would be easy, for example, to install a 
220 {2 (red-red-brown) resistor in a step that calls for a 
22 k&2 (red-red-orange) resistor. 


4. Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as you check it. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something you have consistently overlooked. 


5. Check all of the wires that are connected to the circuit 
board to be sure they do not touch the chassis or 
other lugs. Make sure all wires are properly soldered. 


6. A review of the ‘‘Circuit Description’ may help you to 
determine the problem. 


W. If the difficulty still is mot cured, read the 
“Precautions for Bench Testing’’ section, and the 
section titled ‘‘Troubleshooting Charts.’ 


PRECAUTIONS FOR BENCH TESTING 


NOTE: Use a high input impedance voltmeter for voltage 
measurements. 


Be cautious when testing transistor circuits. Although 
transistors have almost unlimited life when used 
properly, they are much more vulnerable to damage 
from excessive voltage or current than other circuit 
components. 


Be sure you do not short circuit any terminals when 
you make voltage measurements. If the probe should 
slip, for example, and short out a bias or voltage 
supply point, it is almost certain to damage one or 
more transistors or diodes. 


or Do not remove any components while the kit is 
operating; this could cause considerable damage. 


If you make repairs to your Transceiver, make sure you 
eliminate the cause as well as the effect of the trouble. If, 
for example, you should find a damaged resistor, be sure to 
find out what caused the resistor to become damaged. If the 
cause is not eliminated, the replacement resistor may also 
become damaged when the Transceiver is put back into 
operation. 
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Troubleshooting Chart 


The following chart lists conditions and possible causes of 
several specific malfunctions. If a particular part is 
mentioned (Q7 for example) as a possible cause, check that 
Part to see that it is installed and/or wired correctly. It is 
also possible, on rare occasions, for a part to be faulty and 
require replacement. 


CONDITION POSSIBLE CAUSE 


No signals can be received on : Transistor Q1 or IC1 is incorrectly 
any band. However, headphone installed or shorted. 

noise is heard when the AF 

Gain control is advanced. 


No signals are received on the ; Diode D1 or D5 incorrectly 
3.5 MHz band. installed or shorted. 


No signals are received on the ; Diode D2 or D6 incorrectly 
7.0 MHz band. installed or shorted. 


No signals are received on the : Diode D3 or D7 incorrectly 
14.0 MHz band. installed or shorted. 


No signals are received on the : Diode D4 or D8 incorrectly 
21.0 MHz band. installed or shorted. 


No sound of any kind from the ; Transistor 0201 or I1C2 incorrectly 
headphones. installed or shorted. 


Phone jack J301 incorrectly 
wired. 


Heterodyne frequency oscillator . Transistor Q6 incorrectly 
does not operate on any band. installed or shorted. 


Heterodyne frequency oscilla- : The associated diodes for the 
tor does not operate on one inoperative band (D22 thru D29) 


band. (Other bands are OK.) may be incorrectly installed or 
shorted. 


The crystal for the inoperative 
band may be faulty. 
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TROUBLESHOOTING CHART (cont‘d.) 


CONDITION POSSIBLE CAUSE 


Sidetone does not operate. Z Diode D21 or IC2 is incorrectly 
installed or shorted. 


Relay does not operate. E Transistor Q12 or Q13 is incorr- 
ectly installed or shorted. 


Relative power meter does : Trimmer capacitors, C95, C99, C103, 
not operate. C106, and C303 are not properly 
adjusted. 


Transistor Q8, O9, or diode D301 
are incorrectly installed or 
shorted. 


Relative power meter does not : The trimmer capacitor for that band 
operate on one band only. (C95, C99, C103, or C106) is not 
properly adjusted. 


The diode associated with that 

band is incorrectly installed 

or shorted. (Diodes D16, D17, D18, 

DI9F D317 D327D33) D347 D385, D386) D37, 
or D38.) 


The heterodyne frequency oscillator 
is not properly tuned for that band. 
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SPECIFICATIONS 


TRANSMITTER 
DC Power Input 

SUAMECtCTS aan meer eeers oS ee ote mets eee 3.5 watts. 

ANIC TE Str terra Mem oul iets vss) et Sa nee a 3.0 watts. 

2 ONT CUCTS Meme M are ar coin) cr rot ha pe ee Oe 3.0 watts. 

LOINC LOSS mrmEr rer. kc 3 7d, ee ee ee et gee 2.5 watts. 
Erequencvsconttolmrewere «1.2.2 3 28 Ae ee Built-in VFO. 
Outputlimpedance” Vy sess. << «sneer 50 §2 unbalanced. 

SIGE TOUCH Ck tarde en Sun hs. os, oe nc 0 BAN) oe gts re Built-in, adjustable volume. 
SOUriOws aincrmettmoMlie IGWaIS 6 4. 5 bof w So 6S dos At least 35 db down. 
MranshiitcerequencyvaOrise te memraecn e200. 00 eee eens ome Approximately 750 Hz lower, 


fixed on all bands. 


RECEIVER 


Direct conversion with RF amplifier, balanced product 
detector, and active audio filter. 


RECEIVE la NY DC mien Metis fog 1) ies Shah irc bc) oo 1, oll eee 


SS PUSCEVICY MEMO N, eC h iat 47 Recs.” Ai (or ceed 2 Saeed 1 microvolt or less for 10 dB S+N_. 0.2 pV provides readable 
si N 
gnal. 
SOIC CUVILY MCR irs Chae euler c. Gp tavaty 3 , aes Wide — 750 Hz @ 6 dB down. 
Narrow — 375 Hz @ 6 dB down. 
Rassbandicentel le equency. mmm se) ann. man smn nc ane 750 Hz. 
TV DCIOIMRCCCDIION MmRUry ett artery nea culsec pase ee eae oe CW. 
AUICOLO UCU talmMbedanCe may aiiresnE ame) ay ci.) jap rene 1000 §2 nominal. 
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GENERAL 


Frequency Coverage . 


Cre SEL! ct ao Mee 6 bo gs oa 6 o bc 


ErequencysGenetatiOnmmmrei ssa nese mae ane em 


Powen Requirements 9.2 5) <))s) act een ome ee op comiar. 


DIMENSIONS Hee EMT Ss ee at te Ste eras faye Mele te 


cP ete Kelsie oie) fai Ua he) iey ied sa ce tects Mie) Lemaued <a) ia(” /aiite 


80 meters, 3.5 to 3.75 MHz. 
40 meters, 7.0 to 7.25 MHz. 
20 meters, 14.0 to 14.25 MHz. 
15 meters, 21.0 to 21.25 MHz. 


Less than 150 Hz/hour drift after 60 minute warm-up. 


Premixed VFO and HFO. 


13.4 volts DC, nominal. 90 mA receive mode, and 430 mA 
transmit mode. 


9-1/4" wide x 8-1/2” deep x 4-1/4” high, including knobs 
and feet. s 

(23.5 cm wide x 21.6 cm deep x 10.8 cm high.) 

4 Ibs. (1.8 kg.) 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 


products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram and the Block Diagram in 
the Illustration Booklet while you read the following 
description. 


The Transceiver operates in the CW portion of the 15, 20, 
40, and 80 meter amateur bands. The frequencies are 
generated by the combined efforts of the VFO and the 
heterodyne oscillator for both transmit and _ receive 
operation. In the following paragraphs, each part of the 
Transceiver circuitry will be discussed in detail. 


VFO 


FET (field effect transistor) Q2 and its associated circuitry 
forms a Hartley oscillator. Part of coil L9, tuning capacitor 
C302, and temperature conpensating capacitors C44, C45, 
C46, C47, C48, C49, and C51 determine the frequency of 
the oscillator. The other part of LQ is a feedback circuit that 
couples part of the generated signal back to the gate of FET 
Q2 to help sustain oscillation. The VFO _ generates 
frequencies from 8.645 MHz to 8.895 MHz. 


Diode D9 clamps the positive-going half of the signal to 
prevent FET Q2 from reaching high peak operating currents. 
This helps to keep the VFO from generating harmonic 
frequencies. 


The signal from the VFO is coupled through capacitor C54 
and C56 to emitter follower transistor O03. This transistor 
provides isolation for the VFO. The output from the emitter 
of transistor Q3 is coupled to the balanced mixer. 


HEREATHEIT® 


When the Transmitter is keyed, diode D11 effectively adds 
capacitor C55 to the circuit which causes a shift in the VFO 
frequency. This produces a fixed offset during transmit. 
Zener diode ZD1 provides voltage regulation for the drain of 
FET (OR. 


é 


HFO 


The HFO operates at any of four crystal-controlled 
frequencies, depending on which band switch is depressed. 
These frequencies, when mixed with the VFO frequency, 
establish the four bands of operation. 


When the 3.5 MHz pushbutton switch on the front panel is 
depressed, crystal Y1 and its associated circuitry are 
electrically connected to transistor O6 to form the HFO. At 
this time power is supplied to the circuit through resistor 
R78 and crystal Y1 oscillates at a frequency of 12.395 MHz, 
which is coupled through diode D22 to transistor Q6. A part 
of the signal from the collector of transistor Q6 is coupled 
back through diode D23 and through the tuned circuit 
composed of coil L17 and capacitor C116 to sustain 
oscillation. Diodes D22 and D23 prevent DC from activating 
this crystal circuit when a different crystal circuit is being 
used. The HFO operates similarly on the other bands. 


The HFO signal is coupled through capacitor C127 to 
emitter follower transistor Q7. This transistor provides 
isolation for the oscillator circuit to prevent loading. From 
the emitter of transistor Q7, the signal is coupled to the 
balanced mixer. 
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BALANCED MIXER 


Coils L11 and L12 and diodes D12, D13, D14, and D15 
form a balanced mixer which combines the VFO and HFO 
signals. This produces four signals at the output of the 
balanced mixer. These are the VFO frequency plus the HFO 
frequency, the HFO frequency minus the VFO frequency, 
the VFO frequency, and the HFO frequency. The only 
frequency that we are concerned with is the HFO frequency 
minus the VFO frequency. 


MIXER AMPLIFIER 


The four signals are then coupled through capacitor C61 to 
FET Q4 where they are amplified and then coupled to the 
four diode-selected filter circuits. Only one filter circuit is 
electrically connected to the circuit on any one band. For 
example, if the 3.5 MHz pushbutton switch on the front 
panel is depressed, coil L13 and capacitor C64 are 
electrically connected to the circuit. This tuned circuit 
filters out the three unwanted signals and leaves only the 
“on-frequency’’ signal, which is coupled through capacitor 
C73 to transistor Q5. 


Transistor Q5 is connected as an emitter follower which 
provides isolation and impedance matching. The output 
from the emitter of O5 is coupled through C75 to transistor 
Q8 and also through capacitor C28 to balanced product 
detector IC1. 


TRANSMITTER 


The output of driver transistor Q8 is resonance-tuned by the 
appropriate diode-switched tuned circuit. Here again, there 
are four tuned circuits. Only one tuned circuit is electrically 
connected to the output of O8 for each band of operation. 
For the 3.5 MHz band, coil L22 and capacitor C77 and C78 
are connected through diodes D31 and D35. 


The output from the driver is coupled to final amplifier 
transistor O9. Here the signal is amplified and then coupled 
through the appropriate switch (part of the depressed front 
Panel switch) to the output circuit, which acts as a bandpass 
filter and impedance matching network. 


Zener diode ZD2 prevents excessive collector RF voltage 
from destroying transistor Q9 if the operator should 
mistakenly key the transmitter when there is no load present 
on the output of the Transmitter, or when the SWR is high. 


Capacitor C303 is the Loading control and is adjusted for 
maximum power on the relative power meter. The RF 
power output is then coupled through antenna switching 
relay RL1 and to antenna jack J302. A small part of the RF 
power output is coupled through resistor R302, and 
capacitor C304 to the relative power meter. This output 
power is rectified by diode D301. 


KEYING 


Transistor Q11 provides a keying function when the key is 
depressed. This transistor provides the keying for the 
transmitter driving stage, the sidetone oscillator, the break-in 
delay switching, and the receiver muting. When the key is 
depressed, the keying transistor places a B+ voltage on the 
collector of driver transistor Q8 and switches it on. The 
transmitter is then keyed and provides an RF output signal. 


Also, when the key is depressed, pin 11 of sidetone 
oscillator IC2D is connected to ground through resistor R72 
and diode D21 and the key to cause the oscillator to turn on 
and generate an audible tone. This tone is coupled through 
capacitor C111, resistor R76, Sidetone Level Adjust centro! 
R77, and capacitor C113 to the headphone jack. 


BREAK-IN DELAY 


Transistors Q12 and Q13 provide an adjustable delay circuit 
for antenna switching and receiver muting. The emitter of 
break-in delay transistor Q12 is connected to ground when 
the key is depressed. This effectively puts the collector of 
Q12 at ground potential, which causes relay driver transistor 
Q13 to energize relay RY1 and switch the antenna from 
receive to transmit. Relay RY1 will remain energized until 
the base voltage of relay driver transistor Q13 increases to 
the B+ voltage. The key also turns transistor Q11 on and off 
which switches the Transceiver between transmit and 
receive. 
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The B+ voltage at the relay is used to switch VFO offset 
diode D11 to provide offset during transmit and also to 
switch the mute transistor 014 on. This effectively connects 
the input of the audio preamplifier stage to ground, thus 
muting the receiver during transmit. 


When the key is released, the emitter and collector voltages 
of Q12 try to increase toward B+. However, at this time, 
capacitor C92 is discharging through delay control R68, 
which keeps the relay energized. After capacitor C92 has 
discharged and the voltage on the collector of Q13 returns 
to normal, the relay opens. The amount of time required for 
capacitor C92 to discharge is adjustable through delay 
control R68. 


RECEIVER CIRCUITS 


The signals received by the antenna are coupled through RF 
Gain control R302 and through the appropriate front panel 
pushbutton switch (for example we will say the 3.5 MHz 
band switch). From here, the signal is coupled through coil 
L1 and diode D1 to RF amplifier Q1. Coil L1 and capacitors 
C1, C3, and C301A form a resonant circuit. Diode D1 
provides the electrical switching to connect the signal to 
FET Q1 when the 3.5 MHz switch is depressed. 
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The signal is amplified by FET Q1 and is filtered by one of 
the coil-capacitor networks. (Each network serves as a filter 
for one of the four bands.) This filtered signal is then 
coupled through capacitor C25 to pin 1 of IC1, the balanced 
product detector. IC1 mixes the premixed VFO signal with 
the received signal to produce an audio signal. This signal is 
present at pin 9 of IC1 and is coupled through capacitors 
C33, C35, and resistor R19 to pin 3 of IC2A. 


IC2A and 1C2B are active audio filters. The audio signal 
passes through these two stages of audio filtering, which 
removes any RF signal and produces an audio signal that has 
good audio bandwidth and excellent skirt selectivity. There 
are two stages of audio selectivity which are selected by 
Selectivity switch SW302 on the front panel. 


From the Selectivity switch, the signal is coupled through 
capacitor C38 to IC2C. IC2C is an audio preamplifier which 
amplifies the signal and then couples it through resistor 
R202 and capacitor C201 to transistor Q201. Transistor 
Q201 further amplifies the signal and then it is coupled 
through capacitor C204 to headphone jack J301. 
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CIRCUIT BOARD 
X-RAY VIEWS 


NOTE: To find the PART NUMBER of a component for the 
purpose of ordering a replacement part: 


A. 
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Find the circuit component number (R5, C3, 
etc.) on the ‘‘Circuit Board X-Ray Views.” 


Locate this same number in the ‘Circuit 
Component Number’’ column of the ‘Parts 
List’’ in the front of this Manual. 


Adjacent to the circuit component number, you 
will find the PART NUMBER and 
DESCRIPTION which must be supplied when 
you order a replacement part. 


AF AMPLIFIER CIRCUIT BOARD 
(Viewed from foil side) 
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MAIN CIRCUIT BOARD 
(Viewed from foil side) 
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CIRCUIT BOARD 
VOLTAGE CHART 


THIS SYMBOL INDICATES A RECEIVE-MODE DC VOLTAGE 
MEASURED FROM THE POINT INDICATED TO CHASSIS... 


a THIS SYMBOL INDICATES A TRANSMIT-MODE DC VOLTAGE 
MEASURED FROM THE POINT INDICATED TO CHASSIS. 
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IDENTIFICATION CHART 


HEATH 
TY PE NUMBER 
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EMITTER] | Base BASE 
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IDENTIFICATION CHART (Cont’d) 


HEATH 
PONENT TY PE NUMBER 


LM3900 


MC1496 
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FOR PARTS REQUESTS ONLY 
e Be sure to follow instructions carefully. 
e Use a separate letter for all correspondence. 
e Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 
Please print all information requested. 
Be sure you list the correct HEATH part number exactly as 
it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

If you prefer COD shipment, check the COD box and mail 
this card. COD [J 


FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 


Please print all information requested. 
Be sure you list the correct HEATH part number exactly as 
it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 
If you prefer COD shipment, check the COD box and mail 
this card. COD [J 


NAME NAME 


ADDRESS ADDRESS 


CITY CITY 


STATE STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model:#5_=. 2s a Invoice # 


Model # Invoice # 
Date Location 
Purchased Purchased, = EEE EE Ee 


LIST HEATH QTY PRICE TOTAL 
PART NUMBER : EACH PRICE 


Date Location 


Purchased —— = IP UrChased = 


LIST HEATH 
PART NUMBER 


TOTAL FOR PARTS 
HANDLING AND SHIPPING 


MICHIGAN RESIDENTS ADD 4% TAX 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


TOTAL FOR PARTS 
HANDLING AND SHIPPING 


MICHIGAN RESIDENTS ADD 4% TAX 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: SEND TO: 


Phone (Replacement parts only): 616 982-3571 Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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